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A Lamp Hour Recorder. 

The rapid strides which central station 
lighting for large areas has made of late 
years, have brought incandescent lamps into 
many places distant from the stations. The 
more so, since the competition between the 
direct and alternating current systems of 
distribution has tended to stretch out the 
area supplied by each station. In this way 
many places which had not installed an 
isolated plant have received the luxury of 
incandescent lamps. The usual basis of 
charges for the current supplied has been 
the number of lamp hours at the cousumer’s 
place, 7. e., the number of lamps multiplied 
by the number of hours which they were 
burning. In many places, especially in 
large business houses where the lights are 
manipulated by gang switches, the lamps 
controlled by each switch are all turned on 
or off together. Then it is only necessary 
to keep count of the number of hours they 
were buraing, in order to compute the 
charges. The need of a simple and reliable 
counter for use with incandescent lights has 
long been felt. This wantis met by Pattee’s 
electric lamp hour recorder, an instrument 
now being brought out by the Great Western 
Electric Supply Company, Chicago. The 
cut sbows it with the door to the enclosing 
case opened. A_ clock-work with two 
powerful springs intended to run the re- 
corder 720 hours, has three dials registering 
the hours, tens and hundreds, 

The inverted horseshoe magnet, mounted 
on a brass plate below the clock, has its 
coils connected in series with the German 
silver resistance shown right beside it, the 
whole being connected in shunt with the 
lamps. The armature of the lamps is 
hung from a slender rod, and by its weight 
acts through a bell crank lever as a brake to 
the escapement wheel of the clock. When 
the current to the lamp is turned on, the 
armature is drawn up, and, acting on the 
lever and brake at once, rel ases and starts 
the escapement. As soon as the current is 
stopped, whether by the switch near by or 
by the shutting down of the station, the 
armature falls and stops the clock. Thus, 
the clock only runs when the lamps are 
burning, and the dial readings give the 
number of hours directly. 

The whole apparatus is well built, and 
seems to have nothing about it which could 
get out of order. The German silver wire is 
wound on a bobbin with perforated heads, 
and has air spaces between the layers. The 
turn buckle, shown in the middle of the rod 
to which the armature is fastened, serves to 
adjust the play of the armature and its dis- 
tance from the magnet poles.” The lever, 
slide and brake are very neatly arranged, 
giving a positive start to the escapement 
and stopping it instantaneously. 

The recorder is mounted on a walnut case 
like a clock, the dial being visible through a 
glass plate. A lock assures the current sup- 
plier that the instrument is not being tam- 
pered with, while the direct reading dial 
should give the consumer confidence in the 
correctness of the readings. 

As ordinarily built, the coils have such a 
resistance that on a 110-volt circuit the 
energy consumed is only 10 watts. By suit- 
ably varying the resistance, the Pattee 
recorder can be adopted to currents of any 
pressure. Moreover, it can be adopted for 
use with multiple, series, series-multiple or 
multiple-series lines and also alternating 
currents. 

——--a>o——_—_——_ 


. May Put Out the Light. 


A suit which may result in plunging the 
city in darkness, says the Baltimore Sun, was 





filed in the United States Circuit Court by 
Hon. H. D. Seymour, representing the 
Brush Electric Company. The suit is 
against the Municipal Electric Light and 


each 60 horse-power Thomson-Houston rail- 
way generators, both running on the same 
circuit. The power on these two machines 
varies from almost nothing to 140 horse- 
power many times an hour. The four 


Power Company, which has the contract | machines shown at the right of the cut 
| are Thomson-Houston 50-light arc dynamos, 
and each of these machines at the present 


to light the streets of the city with elec- 
tric are lights. 
Charles Brush obtained the pat- 
ent right to the double carbon 
arc lamps, and since then has se- 
cured all the rights on the auto 
matic switch and other appliance: 
which go to muke up the lamps. 
[he petition contains the pro- 
ceedings of a similar suit against 
the Sperry Electric and Belve 
lere Electric Company, of Chi- 
cago, in which Judge W. Q. 
Gresham, of the United States 
Circuit Court of the Northern 
District of Illinois, granted the 
Brush Company an injunction. 
Should an injunction, even a 
temporary one, be granted, it 
will shut off the light for a time. 
and if made perpetual, the light 
will be shut off entirely, or the 
Municipal company will be com- 

pelled to pay a handsome royalty ff 
for the right to use the lamps. 
There is as much possibility of 
Judge Thayer refusing to grant} 
av injurction. If the defendants 
are made to pay a royalty, it 
will knock a big lump off their 
profits, as the contract was a 
close shave one at first. m 
_>- 
The Evans System at the North Attleboro 

Steam and Electric Company’s 
Station. 

The Evans Friction Cone Company, of 
Boston, after having successfully introduced 
its system into many electric light stations 
in various sections of the country—particu- 
larly in the New England States—achieved 
its greatest triumph when its apparatus was 
adopted recently by the North Attleboro 
Steam and Electric Company, for use in 
that enterprising corporation’s new station, 











at Farmer’s, one mile distant from Attleboro, 
Mass. The new station is practically finished; 
in fact is already furnishing both arc and 
incandescent lights as well as electric power. 
The accompanying illustration presents a 
view of the dynamo room and shows the 
line shaft which is driven from an Ide com- 
pound condensing engine of 250 horse-power 
by means of a belt, and the shaft is connected 
directly to the dynamo machines and power 
generators by the Evans ‘system. «The two 
machines at the extreme left of the cut are 





The petitioners claim | 
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time is loaded to its full capacity. The 
speed of the generators is 1,150 revolutions, 
and the arc dynamos, 820 revolutions. 

The generators furnish power to the rail- 
way, running six cars regularly between 
Attleboro and Plainville, Mass., via Far- 
mer’s station, Falls Village and North Attle- 
boro. The dynamos, it will be observed, 
are arranged so that one pulley drives two 
machines, and in such a manner that cach 
dynamo may be stopped or started indepen- 
dentiy of the other without slowing down 
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Evan’s Friction Cone System. 


the engine. By placing one pulley on two 
dynamos the pressure on the shaft bearing 
is greatly lessened. 

he electric company is about to add to 
its station equipment another large com- 
pound engine, which will be belted direct to 
a continuation of the lineof shafting now in 
position ; a clutch coupling will connect the 
proposed continuation with the present 
shaft. On the new shaft will also be placed 
the Evans system, which will run several 
additional dynamos. 





















































i lelivering it.” 





New York’s Possible Shame. 

So New York will probably return to 
illumination by gas—at least, that is what the 
commissiouers say. Three sets of bids have 
been asked from the electric lighting com- 
panies ; two sets have been opened and re- 
fused. The third set remains to be heard 
from. A fable is in order. 

The Miser bought his oil of the Poor 
Grocer. He paid a fair price for it; but 
finally his mise:ly instincts began to make 
themselves felt, and he sat down to think 
out a way to get his oil cheaper. ‘‘ Ha!” 
said the Miser, ‘‘I will put up a toll gate on 
the highway along which the Poor Grocer 
must pass to oring me my oil.” Now, what 
right he had to build a toll gate on the 
public highway, no one knew. But he built 
it, nevertheless. As usual, he ordered his 
oil of the Poor Grocer and when he came to 
deliver it, the Miser was on hand, ready to 
collect his toll. When the Poor Grocer saw 
that the toll was eating up all his profits, 
and really making him sell his oil for less 
than it cost him to deliver it, he naturally 
complained ; but the Miser, being an influ- 
ential man, said, ‘‘ You shall bring me my 
oil by the highway, and I will not allow you 
to take any short cuts across the fields in 
The Poor Grocer, finding 
tbat he could not possibly supply the oil at 
the old price and pay toll besides, uadertook 
to raise the price so as to cover the toll. 
But hereupon the Miser lost his temper and 
stormed about at a dreadful rate. 

‘*Confound your impudence!”* said he, 
‘*T will burn candles before I will buy your 
oil if you raise the price.” But as the 
Miser’s family have some influence with him, 
he is still undecided between candles and 
oil, with a leaning toward candles. 

‘*The moral o’ this ’ere obserwation is in 
the application on it.” 





Remembering the Fourth. 
A bit of card board, near the top of which 
a white cord about a foot long passes 
through two holes. On one end of the cord 
a red cork, on the other end, a blue cork, 
on the card these words: ‘‘ ‘The cannon’s 
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roar is hushed.’ (Four stars,) At 11.55 
o'clock, July 3d, insert the red cork in 
your right ear; allow the white string to 
repose quictly on your neck ; place the blue 
cork in your left ear, and, decorated with 
these emblems of patriotism, enjoy a peace- 
ful 4th of July slumber from 12 to7 A. M., 
and credit the same to our account.—Amer- 
ican Electrical Works, Providence, R. I.” 

It’s beautiful ! and we rather think it will 
foil the small boy and the big fire cracker, a 
combination to be dreaded. 
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A Well Lighted Steamship. sound of the approaching train was audible, Advance in Platinum. The Bermuda Cable and the Weather 
‘ Id b 2ad with fect 
The new lake steamship ‘‘ Indiana,” can a ace ibine-evdl jt Dr. Day, chief of the Geological Bureau, Reports. 


which was recently built by the Goodrich 
Steamship Co., and lately launched, making 
its maiden trip, Monday, June 9th, and com- 
mencing its regular trips, Thursday, June 
12th, is equipped throughout with incandes- 
cent lights of the Mather system. 

The electric plant was installed by the 
Chicago office of the Mather Co., and con- 
sists of one 250-light dynamo, power for 
which is supplied by an Elems upright en- 
gine of 25 horse-power, rope transmission 
being used in driving the dynamo. The 
lights are nicely distributed throughout the 
boat, which is beautifully furnished. Plush 
furniture and draperies are used in the 
main saloon, while rich mouquet carpets adorn 
the floor, the woodwork being solid ma- 
hogapy. 

The lights are arranged similar to border 
lights in a theatre, while from the center of 
the ceiling hang four beautiful eight-light 
electroliers. On each of the 14 pillars sup- 
porting the roof of the main cabin are 
placed clectroliers of special design, each 
holding two lights. 

In the toilet rooms, smoking rooms and 
oflicers’ quarters, the lights are mounted on 
wall brackets and set in the ceilings. 

The boat was built at a cost of over 
$200,000, and is without doubt the finest of 
lake steamers running out of Chicago for 
all prominent lake points. It is 200 feet in 
length, 40 feet beam and contains 52 state- 
rooms, besides main saloon, toilet and smok- 
ing rooms, officers’ quarters, kitchen, dining 
room and freight department. 


—_——-po—___— 


Praise from Sir Hubert. 


A more agreeable journey through diver- 
sified and attractive scenery than that which 
can be made by one of the two daily vesti- 
buled fast trains of the Baltimore & Ohio 
Railroad between Chicago and Washington, 
Baltimore, Philadelphia and New York, 
would be hard to find. The Baltimore & 
Ohio Railroad of to-day is a vastly different 
institution from that which it was a few 
years ago. The antiquated locomotives and 
cars Which then constituted its equipment 
have given place to rolling stock of the 
lutest and best patterns and the through 
trains, vestibuled from engine to rear 
sleeper, and including dining cars and Pull- 
man cars of the most modern and luxurious 
character, compare favorably with those of 
any in the world. The sleeping cars 
especially built for these trains a few months 
ago have some admirable improvements. 
The elegant simplicity of the interior deco- 
rations is in marked contrast to the louder 
ornamentation which not long ago was con- 
sidered the height of art insuch places. The 
wood is of mahogany, with little carved or 
raised work, but brought down to the 
highest finish, carefully selected for fine 
grain and texture, and showing highly artistic 
cabinet work which the eve does not tire of 
admiring. The improvement in the loco- 
motive equipment is equally remarkable. 
In order to climb the Alleghenies, from 
whose heights the passenger enjoys views 
of sublimity and beauty which he never 
forgets, heavy grades and numerous curves 
were necessary in constructing the road, and, 
until recently, it required the helpof extra 
engines to get a train tothe summit. Now, 
when the foot of the mountain is reached, 
instead of two or more engines being called 
into service, there is attached to the train a 
single engine weighing 67 tons, having six 
coupled drivers and cylinders 21x26 inches 
in size, and this powerful machine takes the 
heavy train up the long stretches of grades, 
reachivg as high as 118 feet to the mile, at a 
lively pace. The daylight ride over the 
mountains, especially in the time of verdure, 
shows a wonderfully attractive panorama in 
which grandeur and beauty are constantly 
mingled, and indeed the entire journey 
between Washington and Chicago proves 
the propriety of calling this road ‘‘ Pic- 
turesque B. & O.”—Railway Age. 

—_ -2-____ 


The Electric Headlight. 


Last week the electric headlight was sub- 
mitted to another test on the Columbus, 
Hlocking Valley & Toledo Railroad, near 
Columbus, Ohio, and proved thoroughly 
successful and satisfactory. A party of 
reporters were taken out of Columbus on a 
special train to observe the approach of the 
electric headlight, which was placed on 
engine 57. One of them gives the following 
description : 

«The light was clearly and distinctly seen 
five miles away, and its reflection a long dis- 
tance beyond. Long before the slightes 





whirled past, a flood of light enveloped the 
little group that fairly dazzled with its 
brilliancy. 

‘‘On the return trip, the various scribes 


took ‘turn and turn about’ in riding upon | 


the engine. Here it was that the incalcul- 
able value of the light was realized. The 
track stretched away before the whirring 
train, revealed and visible almost as in a 
mid-day sun. A closely focused pencil of 
light pierced out into the darkness, and 
seemed to penetrate the wall of night. 
‘*Objects were clearly distinguishable 


along the track for from three to five thou- | 


sand feet, ample time being afforded to stop 
the train, even when running at utmost 
speed, thus precluding the necessity of in- 
estimable loss of life and property. Itis the 
intention of the management, Mr. Rockwell 
states, to equip each passenger engine with a 
similar light, if the experiment proves a 
success, as it certainly seemed to do. 

‘‘The lainp is an arc light of some 17 
volts intensity. Its working and merits 
were kindly and carefully explained to the 
unscientific ‘ pencils’ by W. H. Miller, the 
new master mechanic of the road, who was 
of the party. 

‘The light is placed in the regulation 
frame, with a dynamo immediately behind 
it, operated by an independent piston, draw- 
ing its steam direct from the main boiler, 
thus rendering the light independent of the 
motion of the train.” 


in a recent interview, says that platinum is 
going up alarmingly. The metal, so essen- 
tial and well nigh indispensable to certain of 
the mechanical arts, has risen 100 per cent. 
in value within the last year, and there is 
| every prospect that it will continue to 
ascendinthe market. Nay, more, no reason 
| seems to exist for supposing that it will ever 
| go down again. To-day platinum costs 
| $11.50 a troy ounce; it is destined in all 
probability never again to be cheaper. 
‘* Four-fifths of the platinum that supplies 
the world is obtained from two mines at 
Nishnee-Taglisk and Goro-Blagodat, in the 
Ural Mountains, Siberia,” says Dr. Day. 
‘The rise in the price of the metal being due 
chiefly to the increased cost of its production 
at the mines, you might suppose that the 
natural deposits were giving out; but I am 
credibly informed that such is not at all the 
case. There are good reasons of a nature 
altogether different. 

‘* Hitherto the placers of Nishnee-Taglisk 
and Goro-Blagodat have been richly produc- 
tive of gold, and the owners of the mines 
could afford to sell the platinum incidentally 
obtained for a very moderate price. But 





Electric Lighting at the Edinburgh 
Exhibition, 

The exhibits of dynamos and their acces- 
sories at the electrical exhibition now being 
held in Edinburgh, is very complete and 
interesting. Among others there is exhib 
ited a large Elwell-Parker dynamo and 
transformers. This plant consists of a 100 
kilo-watt combined alternating dynamo and 
engine, capable of developing 100 amperes at 
1,000 volts, a supply sufficient for 3,330 
lamps of 30 watts—16 plants of this type 
being supplied for the Metropolitan Electric 
Supply Company, Limited, of London. The 
high tension current is transformed by means 
ot 12 Parker transformers, which reduce 
the electro-motive force from 1,000 volts to 
100 volts. There are also exhibited two 
continuous current dynamos erected on ten- 
sion framesin working order. Each machine 
is capable of simultaneously exciting the 
tield magnets of the alternator, charging the 
storage battery, lighting 120 sixteen candle- 
power lamps, and runningtwo motors. Our 
illustration, taken from London Jndustries, 
shows the alternating current dynamo. 


To Give Light to the Animals. 

The Cincinnati Zoological Gardens, which 
has justly become famous the world over, 
not only on account of the magnificent gar- 
dens and the romantic scenery, but also for 
the valuable collection of animalsit contains, 
is about to be illuminated by electricity. 
The Westinghouse Electric Company re- 
ceived the contract a few days ago to install 
one of its 40-light dynamos of the Westing- 





house alternating arc light system within 
' 


the Zoo. 





>-+__—__—__ 
With her new Union Station, new 
opera house, new government building and 
new electric cars, Norwich will have a 
word or two to say to her talkative neighbor 
down at the mouth of the Thames soon. 
Shade of Cesar! New London has not even 
horse cars yet.—Norwich, Conn., Weekly. 





ELWELL-PARKER ALTERNATING CURRENT DyNAMO. 


| now the gold has become scarce, and they 

| are forced to depend to a greater extent 

| upon the platinum for their profits. Of that 

| metal, happily, there is plenty left. Thus 

| you see why it is that platinum has doubled 
in value within a twelvemonth, and is still 
rising, with no prospect of going down 
again. 

‘*But there are other reasons. Until 
recently the platinum has been carried in 
guarded wagons from the mines of the Ural 
to the nearest express station, a distance, 
perhaps, of 200 miles; but now they are 
building a trans-Siberian railway, and a 
great number of laborers, not to be replaced, 
have been drawn from the mines to build 
the line. This, for a time, lessens the pro- 
duction of platinum. At present the big 

| dealers are buying up all the old platinum 
they can lay their hands on, in anticipation 
of a future rise in prices, so that a ‘corner’ 
seems to be arriving in the commodity. 

‘* This increase in the cost of platinum,” 

| said Dr. Day in conclusion, ‘‘is of an impor- 

tance to be appreciated when it is considered 
| how greatly the use of this metal has in- 
| creased of late. Its non-corroding properties 
| make it an invaluable material for chemical 
| apparatus, and probably more of it is em- 
ployed nowadays in the making of scientific 
instruments, etc., than for any other pur- 
pose. Besides. electricians could hardly get 
along without it ; they utilize it everywhere. 
|}an inch of the wire for each incandes- 
cent lamp, in connection with telegraphic 
instruments,, and in every place where the 
passage of a spark creates ozone to oxidize 
the metal puints it passes between. These 
are only some of the uses of platinum, which 
will probably never again be half so cheap 
as it was a year ago.” 








More Room for the Wenstrom. 
The Wenstrom Consolidated Dynamo and 
| Motor Company, of Baltimore, Md., finding 
| its present works at Locust Point totally 
| inadequate for the growing business, has 

purchased the Five Mill property, at Calver- 
; ton, and will erect there a large building 

equipped with all the latest improved 

machinery. Contracts have been made for 
| the grading. Work will be commenced at 
| once. 





The Boston Journal published recently a 
despatch stating that Bermuda was to be 
connected with Halifax by cable. Then 
weather reports can be received from those 
islands, showing the state of the wave in 
that locality, and whether it is normal, or 
if there is anything to indicate that an ob- 
struction has formed. If there are apy in- 
dications of the latter, then a ‘‘sea turn” 
may be predicted for the northwestern 
coast of the country. This is a step in the 
right direction to enable weather forcasters 
to determine whether the ordinary weather 
or an ‘‘ easterly turn” may be expected for 
the coast in this vicinity. 

The greatest value of a reporting weather 
station in the Bermudas, however, is during 
the West Indian hurricane season, when the 
position and depth of this adjacent high 
barometer area determine whether the bur- 
ricane will devastate the Atlantic or Gulf 
coasts of the country, ravage the inland 
country, or remaio out at sea. 

There can be no better idea formed of the 
causes of weather changes than that they 
are brought about by disturbances in an 
ocean of air, having its currents, waves and 
whirlpools—the larger ones, storms; and the 
smaller whirls, tornados. 





Mayrhofer’s Time System. 


It is seldom that the three forces, elec- 
tricity, hydraulic pressure and pneumatic 
action, are so beautifully and perfectly com- 
bined as in the Mayrhofer system of time 
distribution. 

Many attempts have been made heretofore 
to introduce a time service for public and 
private buildings in which a number of 
subsidiary or secondary clocks are operated 
from a central clock or regulator. These 
attempts have failed to give satisfactory re- 
sults; partly owing to theagencies employcd 
in transmitting power from the central 
regulator to the secondary clocks; and 
partly because the means proposed were 
not adapted to the different requirements of 
a well appointed time service. 

After many experiments, continued for a 
number of years, Mr. C. A. Mayrhofer, of 
Vienna, Austria, has succeeded in develop- 
ing an electro-pneumatic time system which 
fully meets with the requirements above set 
forth. It consists of a central apparatus, a 
master clock or regulator, and a series of 
secondary clocks which are connected with 
the central apparatus by a system of line 
pipes. The master clock or regulator is in 
electric connection with the central appa- 
ratus, and opens at certain intervals of time 
—say every half hour or hour—the supply 
cock of a main pipe by which water is sup- 
plied to ejectors which are connected to the 
line pipes, and which produce a vacuum in 
the same, which vacuum is made use of in the 
winding up and setting all the secondary 
clocks iu the system. When this is accom- 
plished, the supply clock is closed, and the 
central apparatus restored to its normal 
position, so as to be ready for work when 
the next winding and setting of the clocks 
is to take place. The connection between 
the master clock and the mechanism for 
opening the supply cock is made by an 
electric circuit which is closed at regular 
intervals, so as to operate an electro-magnet, 
the armature of which releases the driving 
mechanism of the supply cock, so that the 
same is operated at the proper moment for 
supplying the hydraulic force by which the 
vacuum is established in the line pipes lead- 
ing to the secondary clocks. These clocks 
are each provided with an oscillating lever 
that is connected by a spindle with a dia- 
phragm, located in a hermetically closed 
casing or shell, which is connected to the line 
pipe so that by the lifting of the diaphragm 
by the vacuum produced in the line pipes, 
the actuating lever is raised, and a hand set- 
ting fork operated, which «ngages a crank 
arm on the arbor of the minute hand, so as 
to set the hands, while a pawl] and ratchet 
mechanism, op2rated by the main lever, 
winds up the spring or weight of the clock, 
so as to enable it to run in a regular and re- 
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liable manner until the next rewinding 
takes place. 

The central apparatus, with the master 
clock, is shown in Fig. 1, while in Fig. 2 
the working mechanisms of the central ap- 
paratus are shown on a larger scale. Fig. 3 
shows a rear view of a clock movement, 
with its winding and hand setting attach- 
ment, 

The advantages claimed for this system 
are: 


That any number of clucks, up to 50v | 


clocks, can be operated from one and the 
same central apparatus, which is put up at 
apy suitable place in the building in which 
the time service is arranged. 

No winding up of the central apparatus, 
or interference of any kind with the same is 
necessary, inasmuch as the same performs 
its functions regularly and automatically by 
the joint action of electric, hydraulic and 
pneumatic forces. 

The secondary clocks are absolutely and 


reliably kept in synchronism with the master | 
clock, and wound up by the central appa- | 


ratus. 


Even when, for some reason or other, the | 


water supply should fail, or an accidental) | 
break in one of the line pipes should occur, 


the secondary clocks will continue to run 
until the cause of the accident is removed, 
or the defect repaired, so that no interrup- 
tion of the time service can take place. 

It is possible to include in the system of 
clocks controlled by the central apparatus, 
tower clocks and their striking mechanisms, 
a feature which cannot be accomplished by 
any of the time systems heretofore in use. | 

The central apparatus, with its master | 
clock, forms an attractive and ornamental | 
feature of the building in which it is located, | 
and supplies, by the secondary clocks, stan- | 
dard time to any part of the same, whatever 
be the distance of the clocks from the central 
apparatus, and whether they are located ou 
the ground floor or top story of the largest | 
oftice or public building. 

The Electro-Pneumatic Time Company, 
45 Broadway, is actively engaged in bring- | 


| 


ing this system of time distribution to the | 


attention of the public. 


C.A.MAYRHOFERS 


Fie, 1.—Tue CenrraL APPARATUS AND THE Master OLockg, 


MAYRHOFER SysTEM. 
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Fic. 3.—REAR VIEW oF A SECONDARY CLOCK, WITH 1TS PNEUMATIC 
HAND Setting ATTACHMENT. 











APPARATUS, IN DETAIL, 
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Harrisburg, Pa.—Faraday Heat, Power 
and Light Company; capital, $30,000. 


Wellsboro, Pa.—Wellsboro Electric Light 
and Power Company; capital, $1,000. 


Verona, Pa.—Veronaand Oakmont Light, 
Heat and Power Company; capital, $550. 


Cincinnati, (.—Jones Brothers Electric 
Company; amendment enlarging purpose. 


Joliet, I1l.—Joliet Electric Clock Com- 
pany; to manufacture clocks; capital stock, 
$5,000; incorporators, John Anderson, O. 
B. Benson. 


Fort Worth, Tex.—The Citizens’ Electric 
Light and Power Company, with a capital 
stock of $20,000. The incorporators are 
Henry Wells, Harris Schulze and Thomas 
Lewis. 


Lafayette, Ind. — Lafayette Electrical 
Manufacturing Company; capital, $50,000. 
The following are the officers: Dr. E. A. 
Hutchens, president; Prof. H. A. Huston, 
vice-president ; C. G. Longyear, secretary; 
W. L. Ellis, treasurer. 


Houston, Tex.—Houston and Covington 
Electric Street Railway Company; capital 
stock, $10,000; incorporaters, J. P. Inwin, 
of Houston; O. W. Crawford, of Kansas 
City; J. F. Rowley, of Nebraska; B. Kiam 
and Corra B. Foster, of Houston. 


Ogden, Utah.—Citizens’ Electric Light 
Company; capital, $30,600. The officers 
are: F. J. Kiesel, president; H. W. Smith, 
first vice president; William Schanscubach, 
second vice-president; Theodore Scharsen- 
bach, secretary; J. A. Boyle, treasurer; F. 
C. Priestley, superintendent. 





A Question for Electrical Men. 

‘*\ New York evening paper,in an account 
of the destruction of an electric lighting 
plant by lightning during the recent storms, 
says that ‘the dynamo, which had been in 
use but five months, was ruined by the heat, 
and the operator was knocked down by the 
shock.’ We have heard of telegraph oper- 
ators and of typewriter operators, and of 
various other kinds of operators, but this is 
the first time we have seen any reference to 
a dynamo operator. If the engineer who 
has charge of that dynamo read the account 
of his misfortunes that we quote from, he 
must have suffered a second shock almost as 
bad as the first.” 

To THe Eprror oF ELECTRICAL REVIEW: 

I am the operator alluded to in the enclosed 
clipping from my last Review, and would 
like to ask you to explain the following 
phenomenon which occurred at the time: 

The dynamo room was on the second floor 
of a two-story building ; the lightning struck 
the building about 80 feet from the dynamo 
room ; directly after the flash, every lamp 
on the circuit died down almost to going 
out, and then gradually brightened up again 
until the potential, which stood at 52 volts 
when the flash came, rose to 56 volts. Our 
power is furnished by a w aterwhcel withcut 
governor, After bringing the potential down 
to 52 volts, the dynamo ran all right for 
about five minutes, when the heat and 
smoke obliged me to shut down and leave 
the building. Examination afterwards 
showed that the primary fuses in two of the 
converters were burnt out. One of the 
converters was about one-quarter aud other 
about three-quarters of a mile from station. 
All the rest of converters on the circuit 
worked O. K. till wheel was shut down. 
Hoping you will explain what caused the 
lamps to die down, and why ouly those two 
out of about 20 converters were injured. 

I am, respectfully yours, 
H. H. McGuire. 

New Berlin, N. Y., June 21st. 
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The French government telegraph depart- 
ment has completed an exhaustive study of 
the Paris telephone system and has formu- 
lated a plan for entire reorganization. There 
are at present 12 different exchanges among 
which inter-communication is extremely 
difficult, owing to insufficient trunk line 
facilitics ; most of these exchanges are also 
poorly equipped and cramped for room. 
The original plan of establishing one gigantic 
exchange for the whole of Paris has been 
abandoned as impracticable, or, at any rate, 
defective, and it; has now been decided to 
construct four new exchanges to replace the 
12 in actual operation. One of these will 
be in the Rue Gutenberg, near the post office, 
and, consequently, in the busiest part of the 
city where the greatest number of subscribers 
concentrate ; this exchange will accommo- 
date all the subscribers at present distributed 
between five different offices. The other 
three exchanges will be erected in the out- 
skirts of Paris, two on the right bank of the 
Seine and one on the left. 





The Italian minister of posts and tele- 
grapbs has lately conceived the excellent 
idea of establishing telephonic communica- 
tion between all the different towns and 
villages throughout Italy, and bas appointed 
a commission to investigate the scheme and 
report on the best means for putting it into 
execution. There are about 9,000 separate 
communities in Italy, so the work will be 
one of no slight magnitude. The plan is all 
the more remarkable, says La Lumiere 
Electrique, from the fact that in 1870 no less 
than 6,000 of these villages were without any 
system of public instruction. 


It appears that electricity has more mis- 
sions to fulfilinthe newspaper office than 
those of providing light for general pur- 
poses and motive power to run the presses. 
For the production of a daily illustrated 
paper, electricity is an absolute necessity. 
By its aid a pen-and-ink sketch can be pho- 
tographed in three minutes, and in five the 
plate is ready for ctching. In many 
branches of industry, electricity is utilized 
to greater or less advantage, but it is novel 
and pleasing to know that there are every 
day processes which could not be accom- 
plished with the despatch requisite, were it 
not for its powerful and ever-ready aid. 





On the 238d of June, Judge James 
Laurenson died in Baltimore. He had been 
in the employ of the Post Office Department 
for fifty-seven years. Immediately after 
the successful experimental operation of 
Professor Morse’s telegraph between Wash- 
ington and Baltimore, the line was opened 
for public business, and, as Morse was 
especially desirous that the government 
should assume contro] of the new enterprise, 
he arranged to have the Washington office 
in the post office department building, at the 
corner of Seventh and F streets. Professor 
Morse himself was the operator, and Mr. 
Laurenson, who acted for many years as 
correspondent of the Baltimore Sun, was the 
first man to use the telegraph for trans- 
mitting specials. At that time most of the 
news from the Southern States, as well as 
from Mexico and South America, came up 
the Potomac River by steamer, and by the 
combined aid of Laurenson and Morse, the 
Sun made many important and startling 
** scoops.” 





The Government Telegraph discussion 
before Congressional Committees has been 
closed for the season, by the filing of a long 
and vigorous protest from tbe President of 
the Western Union Telegraph Company. 
The results of the agitation of the subject 
during this session are a large addition to 
the Postal Telegraph literature, a defeat of 
the enemies of the Western Union Company, 
and a decided growth in the popular feeling 
that some radical improvement in the tele 
graphic service of the country is necessary. 





CHOICE BIT OF TELEPHONE NEWS. 

Our telephone friends often complain of 
the absence of interesting telephone news 
from the columns of the technical press. 
Perhaps they do not always stop to con- 
sider that they—the telephone men them 
selves—are engaged in making telephonic 
history and at the same time keeping it 
entirely and most effectively to themselves. 
Incontestably there is no branch of elec- 
trical industry about which so little is pub- 
lished of real interest to those engaged in its 
development as is the case with telephony; 
but, as we have indicated, telephonists best 
know the reasons therefor. 

All telephone men, however, will agree as 
to the interesting accuracy and scientific 
value of the following item of pews, which 
we cull from a correspondent’s letter toa 
Western electrical journal : 

‘** The first introduction in this city of the 
anti induction telephone appliance (sic) was 
made a few days ago in the eleventh ward 
police station. This move has become 
necessary for the purpose of counteracting 
the street noise and adds more power to the 
telephone.” 

Let the telephone men no longer complain! 





WANTED, A THEATROPHONE. 


One of the most attractive features of the 
recent electrical exhibition at the Lenox 
Lyceum was the telephone companies’ sec- 
tion, where visitors were enabled to hear by 
telephone snatches of comic operas which 
were being performed at various New York 
theatres, and also instrumental music, 
speeches and recitations, from Boston and 
Philadelphia. A similar arrangement at the 
Paris Exposition was so successful that the 
gentlemen who had charge of it have decided 
to establish a ‘‘ theatrophone” iu a central 
part of Paris. 

The ‘‘ theatrophone” will be in com- 
munication with the principal theatres and 
other places of amusement, and a novelty 
which will, no doubt, prove very attractive, 
has been added to the usual programme, in 
the shape of a spoken news letter. At 
stated intervals, five minutes will be devoted 
to a recital from one of the Press centers of 
the most important items of news collected 
up to, not the ‘‘ hour of going to press,” but 
‘* the minute of going to phone.” A regular 
price will be charged for a certain period of 
listening, and in addition subscription 
tickets will be issued at a reduced rate in 
order to encourage regular patrons to drop 
in nightly to hear their favorite gem of 
opera or concert and learn the latest news of 
the hour. 

We should imagine that a similar venture 
would meet with great success in New York, 
especially with the addition of the news 
message feature, as the craving of Americans 
for ‘* news ” is well known to be insatiable. 
A ‘‘thcatrophone” on Broadway, in the 
vicinity of Madison Square, would no doubt 
find plenty of patrons and we offer the sug- 
gestion free to enterprising telephone men. 
Such an establishment would be a good 
advertisement for the telephone companies, 
also, and help to familiarize the public with 
the use of the instrument ; probably nine- 
tenths of the population have never used a 
telephone and it would certainly be to the 
interests of the companies to reduce the 
pumber of those who are unfamiliar with 
the commodity they supply. 





CONVENTION EXCURSIONS. 

The London Electrician devotes an edi- 
torial to the forthcoming three days’ meeting 
of the English Institution of Electrical 
Engineers, to be held at Edinburgh, in con- 
nection with the Electrical Exhibition now 
going on there. Our contemporary cites the 
recent general meetirg of the American 
Institute of Electrical Engineers, held at 
Boston, as an example wortby of imitation, 
and, in the course of its remarks, says: 
‘*Our American cousins do not hesitate to 
hire an electrical special train—that is to 
say, nota train motored by electricity, but 
carrying passengers belonging to the elec- 
trical profession exclusively. It is a sensa- 
tional notion, and is, of cvurse, designed to 
produce the sensation intended. Our British 
dignity may not stoop to this kind of adver- 
tisement. * * *” For our part, we quite 
fail to see where the sensation or the adver- 
tisement comesin. Asa matter of fact the 
American Institute did not hire a special 
train to go to Boston in, chiefly because the 
attendance from New York was not large 
enough for any economy to be effected 


thereby. It is usual, on the occasion of the 
conventions of the telepbone and electric 
light associatiovs, for a spccial train to be 
provided for the accommodation of the 
delegates: and their friends, but the end 
aimed at is to make the journey more coim- 
fortable as well as less expensive for the 
travelers rather than to be sensational or 
seek advertisement. ‘' Our British dignity ” 
must be a sublime characteristic. 





ANOTHER EXPLOSION. 


At the corner of Twelfth street and Sixth 
avenue, on June 23d, another subway man- 
hole filled with gas was ignited, presumably 
by a fire-cracker. It was in the subway on 
the west side of the avenue, used for tele- 
phone wires and cables. An explosion took 
place. The upper works of the manhole 
were carried away, but the wires within it 
were not damaged. The paving was dis- 
turbed for a few feet around. 

The explosion was caused by gas popes | 
into: the manhole, which was one of the ol 
ones, without any arrangements for ventila- 
tion. There has been great leakage of gas 


in the neighborhood for a long time. 
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CORRESPONDENCE. 


Electrical Happenings in Philadelphia, 
Boston and Chicago. 








OUR PHILADELPHIA LETTER. 


The Edison Lamp Company, Harrison, 
N. J., to-day broke ground for an addition 
to their factories. The increased facilities 
afforded by the pew building will raise the 
production to 25,000 incandescent lamps 
per day. 

Mr. Charles A. Bragg, of the Westing- 
house Company, states that he has just sold 
a 750-light alternating current plant to the 
Frankfort Avenue Merchants’ Electric Light 
Company. Mr. Bragg thinks a large attend- 
ance may be looked for at the Convention 
at Cape May in August. He places his esti- 
mate at 300. Cape May will certainly prove 
a magnet which will attract a large gather- 


ing. 

** Cleverly,’’ 1018 Chestnut street, has 
gotten out some blotters as advertisements. 
The name is put on in script, the **U” en- 
compassing all the rest. Looks like high 
tide for Cleverly. What is more to the 
point, the blotters will blot, which is more 
than can be said about the majority of such 
advertisements, 

Chadbourne, Hazelton & Company are get- 
ting Out a new strect railway system, em- 
bodying the Wenstrom motor and a new 
gear which is entirely their own. The arma- 
ture of the motor is kept in motion at all 
times, revolving at its rate of highest effici- 
ency, whether the car is moving or not. 
There is no intermediate gear, as iu the 
form of railway motor now in use, but a 
new hydraulic gear is used, by means of 
which the axle of the car is thrown in and 
out of motion with the armature. A test of 
the apparatus recently held on the Atlantic 
City Electric Railway is reported to have 
been very successful. 

The United Electric Equipment Company 
is coming rapidly to the front among the 
older electrical supply houses. A very good 
system of electrical mining machinery is 
sold by this company. 

Hottest Day of the season thus far. Busi- 
ness generally is feeling the depression ; 
thermometers, however, are way up. 

Philadelphia, June 25, 1890. 8. L. C. 





OUR BOSTON LETTER. 


Mr. James H. Howard, treasurer of the 
Tropical American Telephone Company, 
took his departure yesterday for a fortnight’s 
vacation. 

West End Railway Company, of this city, 
feel quite sanguine that its elevated railroad 
charter will be passed this week through 
both houses of the Massachusetts legislature 
and signed by Governor Brackett. 

Messrs. F. W. Prescott & Company, of this 
city, make a specialty of electric stocks. 
Through the courtesy of this firm, correct 
closing quotations on the following stocks 
are furnished every Saturday for publication, 
viz: Eastern Electric Cable Company, 
Gethins Electrical Manufacturing Company, 
Union Electric Car Company and Electrical 
Safety Company. 

Correction.—In my letter of last week I 
erroneously stated that the Standard Elec- 
tric Company, of Vermont, would remove 
to the New England building, this city. 
This company informs me that its Boston 
oftices will remain at its cld quarters, No. 161 
Franklin street, where it will continue to 
transact business and sell the ‘* standard” 
system for arc and incandescent electric 
lighting. 

The Standard Electric Suppiy Company 
has been organized under the laws of the 
State of Massachusetts, with a capital stock 
of $10,000. Messrs. William P. Fairbanks, 
William C Woodward and G. D. Haynes, 
are the incorporators. The company has 
leased offices in the New England building, 
No. 180 Summer street, and will commence 
business July 1. This new enterprise will 
manufacture and sell electric light supplies 
and electrical goods of all kinds. 

The Brown Electric Protector Company 
has made a contract with the Gamewell Fire 
Alarm Company, giving exclusive right to 
use the ‘‘ Brown Protector” on police and 
fire alarm systems and similar apparatus in- 
stalled by the latter company or its agents. 
The Brown Company reports its business as 
active and prosperous, and is in receipt of 
several large orders from telephone com- 
panies and railroad corporations. 

The Brady Mast Arm Company, of New 
Britain, Conn., expect to have its new fac- 
tory finished by August 15. This will 
quadruple the company’s present manufac- 
turing facilities, and enable it to successfully 
grapple with the constantly increasing 
orders for the a ” mast arm. The 
new storm pulley, lately put on the market 
by this company, isa very simple and excel- 
lent device. It has also just issued a new 
and attractive catalogue calling attention to 
its specialties. 

The Charlestown Gas and Electric Com- 
pany, of Charlestown, Mass., is making ex- 





tensive improvements in its electric light 
station. These include the addition of one 
of the largest Armington & Sims engines, 
together with a new boiler house, contain- 
ing a boiler equipment of 1,000 horse-power 
capacity. The company has decided to set 
its new boilers with the well-known Jarvis 
patent furnace, manufactured by the Jarvis 
Engineering Company, of this city. Mr. 
Geo. B. Neal, treasurer and general man- 
ager of the Charlestown Company, was one 
of the first to adopt electricity in connection 
with the gas business, and the rapid growth 
and prosperity of the joint interests with 
which that gentleman is identified proved 
him to be enterprising and progressive in 
his undertakings. Mr. Neal has been ably 
assisted in his labors in the planning out 
and erection of the new additions to the 
station by his superintendent, Mr. Coyle. 

Electric Stocks.—Boston quotations, at 
closing hour of the Exchange, Saturday, 
June 28, were as follows: 












Thomson-Houston Electric Co.. ............ 57%. 
24 “  Preferred...... ‘ 
” © See. .s+.. a 
S “ Series D ..... 834. 
Thomson Electric Welding Co .. ........ .. 230. 
* ye Welding Co............. 96. 
Westinghouse Electric a > 


Fort Wayne Electric Co 
Eastern | lectric Cable Co 


‘“* preferred.......... 5134. 
Gethins Electrical Manufacturing Co. 2%. 
Union Electric Car Co............0..0005 ee 
Blectrical Safety Oo. ........ccsccscccsecceees 
IIS 55 c2s0b0sc0ecccese 
TELEPHONE : 


Boston, June 28, 1890. 


OUR CHICAGO LETTER. 

The Banquet given by the Chicago Elec- 
tric Club was looked forward to by the 
members with great interest, and was held 
oo Friday evening’in the Banquet Hall at 
Kinsley’s restaurant. At an early hour 
members, accompanied by tLeir wives, lad 
friends and guests, began to assemble, until 
the rooms of the Club were well filled, and 
at 8 o’clock supper was announced and a 
start was made for the Banquet Hall, the 
party being led by Alex. Kempt, chairman 
of the house committee. The tables were 
beautifully set, the ball decorated, while 
from the balcony came music from Prof. 
Sefior Cobarubia’s mandolin orchestra. Sus. 
pended from the ceiling directly over the 
seat at the head of the main table was a 
beautiful star composed of roses and incan- 
descent lights, Toose flowers being scattered 
over the long tables. 

After cigars were lighted the gentlemen 
adjourned to the Club rooms and listened 
to two very interesting papers, by J. E. 
Serble and z K. Pumpelly; at the conclusion 
of the papers, an adjournment was made to 
the ball room, where dancing was enjoyed 
by all. The following is a list of those 
present: R. E. Lee, W. A. Hovey, Fred. 
DeLand, H. A. Armstrong, B. E. Sunny, 
W. A. Kreidler, D. B. Dean, F. E. Degen- 
hardt, Geo. C. Bailey, W. 8. Boyd, Geo. 
Cutter, Chas. E. Gregory, A. C. Dueborow, 
W. W. Nichols, F. M. Ireland, Frank L. 
Perry, W. F. Collins, H. R. Hixson, Geo. 
Buckley, G@.M. Smith, J. W. Dickerson, 
Ernest Hoefert, W. B. Pearson, T. G. Greir, 
J. K. Pumpelly, J. B. Carney, Alex. Kempt, 
J. B. Payne, A. Scheibile, K. McLennan, 
W. J. Buckley, S. J. Keese (San Jose, Cal.), 
M. A. Knapp, H. L. Reiwick, C. M. Spauld- 
ing, W. H. Harding G. A. Marding, Mrs. 
Sunny, Mrs. Degenhardt, Mrs. Cutter, Mrs. 
Carney, Mrs. McLennan, Mrs. Keese, the 
Misses Gass, Kempt, Parker, Buckley, 
Walker and others. 

Mr. Charles Munson, president of the 
Munson Belting Company, accompanied by 
his wife, son and daughter, had a narrow 
escape from serious injury while driving, 
one evening, this week. The horses became 
frightened and unmanageable and dashed 
away at a frightful speed; after running over 
a mile the carriage was overturned and the 
occupants thrown out ; none, however, sus- 
tained serious injury. 

Personal.—W. S. Heger, general manager 
of the Edison Company, on the Pacific coast, 
was a recent visitor in the city.—J. E. 
Wilson, of the Western Power Construction 
Company, left on Thursday for an extended 
trip through the East.—Walter K. Freeman 
was a recent visitor in the city. D. B. D. 

Chicago, June 28. 








At St. Louis, Mo., the South Broadway 
line (Short system) is again in operation, 
cable construction having been pushed 
beyond the lines of the electric railway, and 
the St. Louis Railway Company is to be 
congratulated upon the complete and high 
class electrical equipment with which their 
road has been supplied. The ‘‘ silent motor,” 
as the Short motor has been named, is 
quietly making its way over the three miles 
of track with regularity and ease, and the 
full capacity of the road, 13 motor and eight 
trail cars, is needed to accommodate the 
heavy travel. 





The International Okonite Company. 





AN IMPORTANT DEAL IN ELECTRIC WIRE 
CIRCLES. 





The International Okonite Company has 
been incorporated under the Limited Lia- 
bility Companies’ Acts, of Great Britain, and 
has been formed to acquire the remarkably 
successful business of the well known 
Okonite Company, of New York, which 
manufactures insulated wires and cables for 
electric and other purposes. The plant is 
located at Passaic, N. J., and was recently 
illustrated in the Review. It has also ac- 
quired the wire and cable works of Messrs. 
Shaw & Connolly, of Manchester, England. 
Both concerns and their operations have 
been thoroughly examined by expert ac- 
countants and engineers. 

The directors of the International Com- 
pany are: Lord Greville, 8. W., chairman ; 
Samuel Pope, Q. C., deputy chairman ; 
Major Jones, R. A.; Sir Alexander Arm- 
strong, K.C.B., F.R.S.; Harry Dobree, of 
Samuel Dobree & Sons, Bankers; and the 
following New Yorkers : John EH. Cheever, 
John L. Martin, H. Durant Cheever, F. 
Cazenove Jones, W. L. Candee. The New 
York directors will act as a local committee 
in this city. 

The new company announces that the 
present manugement of the Okonite Com- 
pany has been secured for the International 
Company for five years. 

This important deal was made by Wood- 
house and Rawson United, Limited, of Lon- 
don. The capital of the new company is 
£340,000. 


Hollow Filaments. 


A patent was issued June 24th upon an 
invention of Thomas A. Edison for a tubu- 
lar filament for an incandescent lamp. The 
filament is made by winding a metal core 
with tissue or other paper, or coating it with 
paper pulp or cellulose in some other suit- 
able manner, thus producing a thin sheath 
of carbonizable material about the thin fila- 
mentary core. In lieu of the metal core, 
resin, pitch, or other material capable of 
being dissolved out, may be used. It is pro- 
posed in certain cases to cause the metal core, 
where such is used, to be melted during car- 
bonization, and thus free the carbonized 
hollow filament from its metallic interior. 
The completed filament has an arch shape 
similar to those now in use. The result of 
this treatment is an incandescing conductor 
of very high resistance. 





AMONG OUR EXCHANGES. 


Brilliant Heads—One the Editor's. 

From a periodical formerly devoted to the 
gas interests, but which has now taken up 
electric lighting in addition, we learn that ‘‘ it 
is proposed to light up horses’ heads with 
electric light during fogs in London.” No 
details are given, however.—Hnglish Me- 
chanic. 


Another for the Bawl System. 
Since they turned on the electric light in 
St. Charles, the cows are getting fat pastur- 
ing in its streets. They don’t know when 
darkness comes now, and they keep right on 
eating the whole night through.—<St. Louis 
Chronicle. 








General Notes. 

Proposals for lighting the streets of 
Herkimer, N. Y., with the electric light are 
being received. 

Bushnell, Ill., is on the verge of an 
electric light ‘“‘ boom.” The citizens of that 
city hope soon to have brighter illumination 
than they now have. 


It is announced that a joint stock 
company has been organized by Chicago 
capitalists, with a capital of $400,000, to 
put in an electric light and gas light and 
fuel gas plant in Quincy, Ill. The company 
will ask the right of the city to make such 
use of the city’s streets as shall be necessary 


for the putting in of the plant. The com- 
pany proposes to put its wires eifher above 
or below ground as the city shall direct. 





PERSONAL. 

Mr. James Pollock McQuaide was married 
on Thursday to Miss Sara 8. Parke, at Sea 
Girt, N. J. Mr. McQuaide has a large 
circle of electrical friends, all of whom will 
heartily congratulate him on his assumption 
of matrimonial responsibilities. 

Mr. Erskine J. 8S. Van Houten, member 
of the Electric Club, was married June 18th, 
to Miss Kate L. Blauvelt, at New York, 
N.Y. The Revrew joius Mr. Van Houten’s 
many other friends in extending bes! wishes. 

Mr. W. T. Beidler, a successful electric 
light man, of Baltimore, was a visitor in 

ew York last week, with headquarters at 
the Electric Club. 

Mr. Timothy Wilson Sprague, one of the 
bright and keen intellects of the Thomson- 
Houston Motor Company, made a flying 
business trip to the metropolis, last week. 

Mr. H. C. Haskins and wife returned on 
the steamer ‘‘ Lahn” from a six months’ trip 
abroad. 

Mr. F. A. Forbes, of the Michigan Tele- 
phone Company, was in New York last 
week looking into the telephone business of 
the East, and hobnobbing with Secretary U. 
H. Barney, of the National Telephone Ex- 
change Association. 

Mr. F. Z. Maguire, member of the Elec- 
tric Club, and a successful young financier, 
well-known in phonograph circles, has 
opened an office at 18 Wall street, this city, 
for the purpose of handling electrical securi- 
ties. Mr. Maguire will make a specialty of 
contracting for electric railways. 





The Treatment of Ores by the 
Electrolytic Method. 

A well-known writer states in his work 
on metallurgy, in reference to the elec- 
trolytic treatment of ores, that : 

** During the past 40 years, many attempts 
have been made to extract metals from their 
ores by electrolysis, and many ingenious 
processes have been devised, but few of 
these, so far as we are aware, have proved 
successful. Some of the earlier investiga- 
tions of Bunsen, Saint Claire, Deville and 
Becquerul, are of special importance as indi- 
cating the general principles upon which 
such electrolytic operations may be con- 
ducted ; there is little doubt, however, that 
such has yet to be done before the separation 
of metals from their ores will attain the 
position of a really practical branch of elec- 
tro-chemistry. We have noticed in the 
cases of copper refining by the wet way, 
that many attempts were made in this direc- 
tion long before a commercially successful 
application of the electrolytic method was 
arrived at, and we still hope and believe 
that electricity will yet be practically em- 
ployed in extracting metals from their ores ; 
indeed, some trials which we have recently 
made in this connection are at least of a 
very hopeful character.” 

This paragraph could now well be elimi- 
nated from this work. Electrical engineering 
firms for the past three years have given 
this branch of the profession great attention, 
and with the result that their efforts in con- 
structing dynamos especially adapted for 
this work have been successful. The 
United Edison Company, with their unusual 
facilities for the manufacturing of generat- 


ors, promptly exploited this field, and are 


now turning out dynamos to develop any 
amount of current requisite for the capacity 
of the works treating the ores. 

Many mine owners and operators of exist- 
ing plants treating ores in the old method 
have, from time to time, been considerably 
exercised in their minds in reading and 
hearing reports of the marvelous statements 
that have appeared about the output of the 
establishments already provided with plants 
for treating copper ore electrolytically. 

1. The pureness of copper deposited. 

2. The recovery of the gold and silver 
obtained by no other method. 

3. The cheapness of production, 

4. The ready sale of the product. 

These statements are so far true, but the 
owners, on investigating the matter, have 
had great obstacles thrown in their way, 
getting no information as to the construc- 
tion of the plants, and being told that the 
method is altogether conducted in a secret 
manner. This, consequently, has dampened 
their ardor, and they have returned to their 
old system of conducting their operations. 
But the Edison Company states that there is 
no real secret process. Owners of electric 
plants have, however, only adopted the 
ordinary wise and business caution of, when 
they have a good thing, keeping it as far as 

ible to system. The United Edison 
ompany, with a thorough knowledge of 
the whole business, can now contract with 
parties to furnish them with a complete 
plant, including motive power and gener- 
ators, baths, pumps, and with al] the neces- 
sary information for conducting, with finan- 
cial success, the operations of treating ores 
by the electrolytic method. 








ELECTRICAL REVIEW 


July 5, 1890 














»*, A dividend of $1 a share, and an 
extra of $6 a share have been declared on 
American Bell telephone stock. 


x, A test of the long distance telephone 
was made between Paris and Calais, on June 
26th. The experiment was in every respect 
successful, and a trial will shortly be made 
betweea Paris and London. 


y*, The National Editorial Association 
held an annual convention in Boston last 
week. One of the features of the meeting 
was a long distance telephone entertainment. 
The usual Boston-New York musical pro- 
gramme was given, and the editors were 
immensely amused and pleased. 

y*, The American Bell telephone output 
for the month ending June 20, is as follows: 

189). 1889. Inc. Dec. 


Gross output » 7,758 6,511 1,247 ose 
Returned........ 1,927 2,094 aS 167 
Net . 5,831 4.417 1,414 






Since Dec. 21, 1889-90, 1888-89. Ine. Dee. 
Gross Tee 3,361 : 
Returned . 12,104 


ark 11,281 82 
WO ccc sciee ss Se 


18.935 2,538 

x", E. M. Jackson, of Chicago, has been 
cngaged by The Pacific Telephoneand Tele- 
eraph Company, of San Francisco, to take 
charge of laying the telephone wires under- 
ground in the business section of the city. 
Ile expects to have ten miles of wires buried 
within a year. Mr. Jackson is now in the 
East, examining the different systems of 





conduits. 


yy Mr. H. J. McCartney, who is the man- 
ager of the New York office of the American 
Telephone and Telegraph Company, has 
laid plans for an experiment which will 
give persons aboard a yacht the same oppor- 
tunies as those on land. His intention is to 
run a cable from the foot of East Twenty- 
sixth street to Commodore Gerry’s ‘ Elec- 
tra.” This will surely operate well, so 
experts say, and if it does the Commodore 
will be the first person to have music shipped 
from a theatre to a vessel as it is reeled off 
by the orchestra. 
—_>- —— 





One Effect of the Subways. 

The Gas Commission, at a meeting in the 
Mayor’s office, on June 26th, rejected all the 
bids for street lighting made by the electric 
light companies. In their proposals, put in 
last April, the companies united in asking 
about 20 per cent. more than last year’s 
prices. The increase was on the ground that 
the rent of subways and other expenses 
incidental to the destruction of their over- 
head wire systems rendered it impossible to 
do. the work at the old figures. But the 


members of the Gas Commission could not 
see it in that light and said that the bids 
werealltoohigh. Besides that, they claimed 
they could not have made the contracts at 
the increased price without exceeding the 
appropriation. The companies were told to 
put in new bids, they agreeing meanwhile 
to go on under the old contracts. But when 
their bids came in all but the Harlem Light- 
ing Company charged the new prices. New 
bids have again been called for, and if they 
are not low enough to come within the 
appropriation, the Commission state they 
will go back to gas for street lighting. 


-— 


Against Kemmler. 

The case of the people er rel. Kemmler 
vs. Durston, Warden of the Auburn State 
prison, came up before the Court of Appeals, 
on June 24th. W. Bourke Cockran argued 
for Kemmler on the sole question whether 
the legislature had the power to legislate so 
as to take away any of the duties or powers 
of any sheriff of any county, as it did in the 
present case, and invest another officer, as 
in this case, with that power. Attorney- 
Jeneral Tabor began his argument by re- 
the course of the counsel for 





viewing 


Kemmler in going through all the courts in 
the country in behalf of his client, when 
Chief Justice Roger cut him short by re- 





marking that further argument was unnec- 
essary, as the court was ready to render a 
decision at once. The decision is, in effect, 
that the court believes that the legislature 
had the power to make the Jaw in question, 
and that the decision of the lower court is 
affirmed. 

It is not believed, says a Buffalo despatch 
to the New York Sun, that any further 
obstacle will be offered by the Buffalo coun- 
sel of William Kemmler to the execution of 
the death penalty in his case. At least 
Lawyer Charles 8. Hatch, who represents 
Kemmler, says that he has no present idea 





of interfering, and District Attorney Quinby 


says that the technicalities of FRR 
the law are exhausted, and 
he cannot see how any judge 
would interfere this time. If 
an injunction suit is brought 
against the State to prevent 
use of the dynamo the author- 
ities here believe that it will 
be quickly disposed of. Such 
a suit could only be brought 
by the electric light company 
which manufactured the dy- 
namos. Judge Henry A. 
Childs, who has twice before 
sentenced Kemmler, has not 
decided the date for the execu- 
tion, but he will undoubtedly 
fix it for the week of August 
4th. He may be governed by 
the wish of Warden Durston, 
The judge will simply give 
an order that the sentence 
heretofore pronounced shall 
be carried into execution dur- | 
ing the week decided upon 
Kemmler was first sen- 

tenced on May 14, 1889, to 
die during the week of June 
26, 1889, and again on March | 
31, to die in the week of April | 
28, of this year. E 





SAP ARS: | 


Fic. 3.—PERRET Motor Fan. 





The Ocean’s “* Under-Tow.” 


Doubtless, we have all heard a great deal 
about this ‘‘under-tow,” as though it were 
some mysterious force working from the 
recesses of a treacherous ocean to draw 


Fic. 2.—PERRET Moror APPLIED TO A SEWING 





unwary bathers to their doom, says Duf- 
field Osborne, in July Seridner’s. 

Asa matter of fact its presence is obviously 
natural, and the explanation of it more 
than simple. As each wave rolls in and 
breaks upon the beach, the volume of water 
which it carries does not remain there and 
sink into the sand ; it flows back again, and, 
as the succeeding wave breaks over it, the | 
receding one forms an under current flowing 
outward of strength proportionate to the | 
body of water contained in each breaker, 
and, again, proportionate in a great measure | 
to the depth of the ditch. Where this latter 
is an appreciable depression, it can be readily | 
seen that the water of receding waves will | 
flow into it with similar effect to that of 
water going over a fall, and that a person 
standing near is very likely to be drawn over 
with it, and thus, if.the ditch is deep enough, 
carried out of his depth. This is all there is 
to the much-talked-of ‘‘ under-tow” and the 
numerous accidents laid to its account, 


The Perret Motors. 

The Elektron Manufacturing Company 
have just had printed for distribution, a 
little pamphlet relating to battery motors, 
batteries and their applications. 

In Fig. 1 is shown a primary battery of 
two cells, a Perret electric motor (type A. 
O., single speed), wires connecting them, and 
a switch in the circuit for stopping and 
starting motor. 

With the three-speed motor no switch is 
needed in circuit, as the motor is itself pro- 
vided with a switch. 

Fig. 2 represents an outfit for doing 






i POR ini ~ 


MACHINE. 


(type A. O., three-speed), an adjustable 
clamp by which it is attached to the table 
back of the machine, and a 1g-inch round 
leather belt which transmits the power 
from the small grooved pulicy on the motor 


Fic. 1.—PerRRet Moror Anp PRIMARY 


CELLS. 


to the pulley on the machine, as shown. 
Two wires lead from the binding pusts on 
the motor to the battery, which may be 
located in any convenient part of the house, 
as for instance, in a closet, bath-room or 
shed. 

A cord is attached to the switch on motor, 
carried over a small grooved guiding pulley, 
and thence down tothe treadle_ A slight 
pressure of the toes on the treadle will start 
the motor slowly, and further pressure will 
increase the speed. By the reverse motion 
the switch is turned off and motor stops. 

The control of speed and of stopping and 


| starting is so perfect and so simple, that it 


may be readily operated by a child of five 
years. 

The cost of running with suitable primary 
batteries, is said to be one to two cents per 
hour, according to speed and character of 
the work. 

A battery of three two-volt cells is gen- 
erally used, with a current of three to six 
amperes, according to speed and character of 
work. 

If the cells have very low internal resist- 
ance, as in the case of storage batteries, two 
cells are sufficient. 

The Perret motor fan is shown in Fig. 3. 
This little luxury is too well known to need 
any description. 


It consists of a Perret motor 





Acceleration of Speed on Underground 
Cables. 

A series of experiments made by Mr. 
Grawenkel on cables varying in length from 
500 to over 1,100 kilometres, showed that by 
means of Delany's method of alternate cur- 
rents of equal duration, it was possible to 
accelerate the speed of signaling to a con- 
siderable extent, and to increase the length 
of cable over which a message could be sent 
directly ; but that these advantages were 
gained at the expense of simplicity and of 
clearness in the transmitted signals. 

In consequence of these experiments, the 
xerman Telegraph Engineering Depart- 
ment proposed the problem of devising 
means of accelerating the speed of trans- 
mission without discarding the ordinary 
transmitter, and without any change either 
in the direction or duration of the currents. 
The factors to be considered were the re- 
sistance of the sending battery, the electro- 
static charge of the cable, and the self-induc- 
tion of the apparatus; and what was re- 
quired was to make the battery resistance as 
small as possible, to accelerate the discharg- 
ing of the cable, and to compensate the self 
induction of the receiving apparatus. 

The low battery resistance was obtained 
by using cells connected in parallel, or ac- 
cumulators. A resistance short circuited 
through a condenser, as suggested by Max- 
well, and put into practice by Stearns, was 
introduced betwcen the receiving relay and 
the earth. 

In the case of overland telegraphs, the re 
sistance R, and the capacity, S, of the con- 
denser should be related in accordance with 
the equation, SR*—L, where L is the 
coefficient of induction ; but in the case of 
underground cables, the relation had to be 
determined experimentally. Some experi- 
ments on a cable 595 kilometres in length 
then showed that, calling the speed of trans- 
mission with the Morse apparatus, 100, the 
addition of the resistance and condenser 
increased it to 131; while with Delany’s 
method the speed was only 112 without 
resistance and condenser, and 123.5 with 
them. This inferiority of Delany’s method 
when a resistance and condenser are em- 
ployed is to be attributed to the fact that 
Delany’s key cannot be worked as rapidly 
as the ordinary Morse key. 

The speed was still further increased by 
the adoption of an arrangement for short 
circuiting the coils of the receiving relay at 
the moment of receiving a signal, the result 
of which is to accelerate the discharge. The 
resistance of the short circuit should be as 
lew as it can be made while allowing the 
relay to repeat the Morse signals, and its 
value must therefore be determined experi- 
mentally. 

The results obtained show that it is possi- 
ble, without the use of specially constructed 
sending keys, or of alternate currents, to 
transmit signals over underground cables 
500 or 600 kilometres in length as rapidly 
as through overhead wires. A series of ex- 
perimentally obtained curves illustrating 
the theory of the improved arrangements, 
ure given in the paper. 


JEST FOR FUN. 

In a recent issue a Pittsburgh daily paper 
stated that a ‘‘ writing telephone” was to be 
established in that city. The article then 
went on to describe the Essick ‘‘ printing 
telegraph.” 





Angry caller (at newspaper office)—Say, I 
want that little ad. I gave you two days ago 
—‘' Wanted, an electric battery in good 
working order ”’—taken out. 

Advertising clerk—What is the matter? 
Didn’t we give you the right location ? 

Angry caller—Location be dashed! The 
blamed ad. overdid the business. My house 
was struck by lightning last night !|— Chicago 
Tribune. 


He stood watching the men at work lay- 
ing the conduits for the electric light wires 
in the trench at Grand Circus park. In fact, 
he apparently had nothing else to do all day, 
except look wise and furnish information as 
to what the men were doing, to passers-by. 
‘‘Why do they put in two pipes?” asked a 
man, as he hurried by. ‘‘ You make me 
tired,” said the autocrat of the trench side. 
‘Every one knows that they have to have 
one pipe for the electricity to come out in 
and the other to take it back to the works,” 
—Exchange. 





— 
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The Electric Road at Indianapolis. 

The Power Station for the Citizens’ Street 
Railway Company at Indianapolis, Ind., is 
a handsome brick structure, as shown in the 
engraving printed in this issue. It is of 
sufficient capacity to contain 23 Thomson- 
Houston railway generators, and at the same 
time afford office room and general machine 
shop. The boiler plant is to consist of three 
Hazelton boilers, fitted to burn natural gas, 
and also arranged with furnaces to burn 





The feed water for the boilers is first 
passed through a Hoppes purifier, which re- 
moves the impurities and heats the water at 
the same time up to boiling point. From 
this heater the water is pumped by Barr 
duplex pumps into the boilers. Everything 
about the feed water system is arranged in 
duplicate so that in case of accidental injury, 
operations would in no way be interfered with. 

The general arrangement of this instal- 


lation is shown by the cut representing a 





were bent into the form of horseshoes with 
parallel limbs, and each limb was partially 
surrounded by a magnetizing coil. The 
electro-magnets were then placed with their 
poles facing each other, first in contact, 
and then separated by measured smail in- 
tervals. The number of lines of force for 
various current strengths were then deter- 
mined at the poles, at the bend, and over 
the magnetizing coils, by means of second- 
ary coils anda ballistic galvanometer. The 
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coal, as shown by the three extensions to 
each boiler on the plan. The gas burnersin 
each boiler are located in such a manner 
that they do not interfere in the slightest 
with the coal furnaces, it being possible to 
make a change from gas to coal at a mo- 
ment’s notice. This is a very great advan- 
tage over the ordinary practice, as it is cus- 
tomary to place these burners on the grates, 
and which, in case it was desired to use coal, 
would have to be removed. 





section across the engine and dynamo room. 
The entire installation rests upon masonry 
consisting of a concrete base with the brick 
work on top laid in cement, and everything 
about the plant is constructed in the most 
substantial manner possible, and its oper- 
ation is ample proof of the thorough work- 
manship and good material employed. 

The engine was built by the Wheelock Com- 
pany, of Worcester, Mass. The entire instal- 
lation was planned and erected by Mr, L. 





distribution of the lines of force was also ob- 
served directly by means of iron filings, and 
photographs illustrating the results obtained 
are given in the paper. The results of the 
observations were in agreement with the 
theory under consideration when the interval 
separating the poles was small, but deviated 
more and more from those calculated from 
theory as the interval increased. The author 
attributes this to the method of measure- 
ment employed not being adapted to give 
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Any number of the engines can be run at 
the same time, and any one can be started 
and stopped while the balance of the plant 
is in operation. The shafting is made of 
the best quality hammered steel, and is sup- 
ported by ball and socket self-oiling bear- 
ings. This is the first system that has been 
equipped upon this plan, and it is highly 
satisfactory. The steam piping for this plant 
is of ample capacity and so arranged that 
when the whole plant is in operation every 
detail will be of proper size and proportion. 





H. McIntire, of the Railway Engineering 
Department of the Thomson-Houston Elec- 
tric Company. The work of installing the 
plant was in charge of Mr. W. 8. Twining. 


On the Theory of Magnetic Lines of 
Force. 

Mr. K. Kahle’s object was to test experi- 
mentally the theory of electro-magnetism 
which has been developed by J. and E. Hop- 
kinson and G. Kapp. 

Two bars of soft annealed Swedish iron 








correct results when the distribution of 
magnetic force is of the complicated charac- 
ter indicated by the iron filings for con- 
siderable intervals between the poles. This, 
however, is not of very great practical im- 
portance, as in any properly constructed 
dynamo the ratio of the interval between 
the poles to their cross section would be 
small enough to bring them within the 
limits within which the results deduced 
from the observations are in agreement with 
the theory. 
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..++ The shore end of the Bermuda cable 
has been laid at Halifax, N. S., and the 
steamer ‘‘ Westmeath” will proceed to sea 
at once to lay the cable to Bermuda. 


.--» Mr. J. Noble, an inventive genius of 
St. Louis, is confident that he has simplified 
and cheapened the cost of electric motors as 
used on the overhead system. He has also 
geared a motor so that the loss in starting a 
car is reduced to a minimum. 


.-+- In Commissioner Gilroy's 1889 cru- 
sade against overhead wires, those of the 
American Rapid Telegraph Company shared 
the fate of the others. The company sued 
the Mayor, Commissioner Gilroy and the 
Board of Electrical Control, for damages. 
The judge has decided in favor of the 
defendants, 


.-++ Thelocal electro-matrix fight at Min- 
apolis, has at last been decided by the dis- 
bandment of the Minneapolis company and 
the formation of a new one to operate in 
New York. The capital stock of the new 
company is $6,000,000, and half of it was 
traded for the stock of the old company. 
The 8. 8. Small faction in the recent con- 
test, now owns all the territory outside of 
New York, and the matrices will be manu 
tured in Minneapolis. 


.... The Postmaster-General has issued 
au order fixing the rates on Government 
telegrams for the fiscal year beginning July 
1, 1890. These rates are exactly the same 
as those of the present fiscal year. That is, 
on day messages, 10 cents for 10 body words, 
for not over 400 miles, and half a cent for 
each additional word. Fifteen cents for 10 
words between 400 and 1,000 miles, and 
three-quarters of a cent for each additional 
word. For a greater distance than 1,000 
miles, half a cent extra for each word added 
to the price of the message for between 400 
and 1,000 miles. For night messages, 15 
cents for 20 body words for all distances, 
and half a cent for each additional word. 
For signal service weather reports, 244 cents 
for each word sent over each circuit estab 
lished by the Chief Signal Officer. 


. Judge Brown, of the United States 
District Court, last week handed down a 
decision in the counter suits for libel brought 
by the Western Union Telegraph Company 
and the Inman Line Steamship Company, 
respectively, finding in favor of the steam- 
ship company. The litigation arose over 
the tearing away of 12 cables of the Western 
Union Telegraph Company at the Dutch 
Steamship Company pier, in Jersey City, by 
the propeller blades becoming entangled in 
them. The cables got so completely en- 
tangled in the blades that the vessel had to 
be placed on the dry dock for repairs. The 
steamship company’s claim was for $2,000 
damages, which was allowed. The amount 
claimed by the Western Union Telegraph 
Company was $10,789, which was spent in 
repairing the broken cables, and $50,000 
additional for delay to business. Judge 
Brown holds that vessels have the right of 
way over cables, not only in the navigable 
water but in the navigable mud of the 
harbor, and so he finds for the steamship 
company. 

———_ «= eo ——_ 


A Complicated Electrical Suit. 


Thomson-Houston Electric Company in 
Philadelphia, last week filed the printed 
bills in two cases in equity in the Common 
Pleas, against the Macon City and Suburban 
Street Railway Company, the American 
Life Insurance Company and the Real Estate 
Title Insurance Company. The railroad, it 
seems, contracted with the plaintiff for an 
electrical appliance for its equipment. The 
railroad was to pay in bonds, said bonds to 
be of a mortgage, constituting a first lien 
upon the entire assets. Since that time the 
bonds of the road have passed into the 
possession of the American Life. The plain- 
tiff avers that the said delivery was fraudu- 
lent, and asks that the Real Estate Title 
Company be enjoined from selling or in 
any way transferring the 260 bonds belong- 
ing to them. 
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* * Thecitizensof Puyallup, Washington, 
are generally in favor of subscribing $16,000 
to the Tacoma and Puyallup Electric Rail 
way Company, upon the consideration that 
work of construction shall be begun in 60 
days after June 15, and finished withio a 
year following, and on the futher condition 
that trains shall be run once every half 
hour during the day until 10 o’clock. The 
fare is to be fixed at 15 cents each way, or 
25 cents for the round trip. Messrs. Ander- 
son and Garretson, of the electric railway 
company, have not accepted these terms as 
yet. 

** A new factory building, of wood 
covered by corrugated shingles, is being 
built by the Thomson-Houston Company, at 
Lynn, Mass., which will be devoted to an 
entirely new use. C. J. Vandepoele, the 
electrician, whose railway inventions are 
controlled by the company, has for two 
years been working ono an entirely new 
principle in electric mining machinery, and 
has devoloped his apparatus so that most of 
the inventions are already covered by patents, 
and application has been made for others. 
The new factory will be used for the matu- 
facture of these electric drills and other 
devices, which those able to judge consider 
as only second in importance to the railroad 
work. 

* * The formal transfer of the bulk of the 


stock of the Essex Passenger Railway Com- §'' 


pany, Newark, N. J., to the Philadelphia 


syndicate has taken place, and many of the 
old stockholders have received cash for the |. 
bonds they hold in the organization. The ~ 


amount of money that changed hands was 
about $1,650,000. The transfer includes 
the stock of the Newark and Irvington and 
Elizabeth lines. The principal gentlemen 
who withdrew from the company are Wii- 
liam Clark, Alexander Turnbull and 8. 8. 
Battin. On account of the withdrawal of 
these, vacancies were left on the board of 
directors, and the following have been 
elected as the new members of the temporary 
board: Thomas C. Barr, A. Q. 
Keasley, A. L. Dennis and Andrew 
Lemassena, Several others, rep- 
resenting the syndicate, will be 
added to the board. The transfer 
of the Elizabeth road will probably 
take place this week. It is the 
intention of the new company to 
continue the work of erecting 
poles up Springfield avenue, and 
the new electrical system will be 
established as soon as they are all 
in position. 


* * The city of Richmond, Va., ‘ 
will always be remembered by 
street railway men as being the 
place where the superiority of 
electricity over other methods as a means 
for propelling street cars was first demon- 
strated. Although the apparatus installed 
at Richmond for street railway work was 
almost the first which had been designed for 
operating a street railway of any consider- 
able size, the results, as our readers well 
know, were such as to Call forth the admira- 
tion of street railway and electrical engi- 
neers, and was the direct precursor of the 
great impetus in electrical equipment which 
has since followed. It isinteresting to note 
that Richmond is still enthusiastic over elec- 
tric traction, and that the two other import- 
ant roads in the city of Richmond—Ricb- 
mond City Railway and the Richmond and 
Manchester Railway—have decided to sup- 
plant animal power by electrical power. 
These contracts, the one with the city rail- 
way company being for 10 cars, and the 
Richmond and Manchester road being for 
five cars, were closed by the Sprague 
Eleciric Railway and Motor»Company dur- 
ing the last mouth. 








The Otis Electric Elevator. | 


We have at frequent intervals called at- 
tention to the possibility of operating hoists | 
and passenger elevators by electricity. Our | 
illustration shows a passenger elevator thus | 
operated. It is the production of Otis | 
Brothers & Company, the well-known eleva- ! 
tor manufacturers, of this city. 

By carefully considering the special con- 
ditions involved in such a construction, they | 
have succeeded in perfecting an electric 
elevator which is well suited to many places 
where it has heretofore been impracticable 
to use such an apparatus, The winding 
machinery and safety appliances, including | 
the safety governor, the gravity wedge 
safety, the automatic stop-motion, and the 
slack cable stop ; also the devices for con. | 
trolling the movement of the elevator car, 
are such as they have been constantly build- 
ing for the past 25 years; consequently, in 
the elevator proper, there are no experiment- 
al features. ‘lo give motion to the elevator 
machinery, they connect therewith and make | 
a part ot the same, an Eickemeyer motor | 
which possesses many novel and 
meritorious features, especially 
adapted for elevator service, for 
which it was expressly designed. 
This motor, wuen so combined 
with the elevator, stops and starts 
witn a gradual movement, and 
consumes power only in propor- 
tion to its load, and only while the 
elevator is in use, thus effecting 
the greatest economy in consump- 
tion of power. It possesses in a 
high degree the best points of mo- 
tor construction and a high eftici- 
ency. Simple and accessible in 
all its parts, of the best material 
to meet electrical and mechanical 
requirements, it is protected by 
its unique construction, which 
makes the motor completely iron- 
clad without adding any unneces- 
sary weight. It has, further, the 








special advantage of a powerful field and a 
short magnetic circuit, which entirely pre- | 
vents ‘‘sparking” at the commutator and 
affords perfect self-regulation. The motor 
is so coupled directly to the elevator gear that 
it starts and stops with the winding machin- 
ery, the whole being under perfect control of 
the operator in the car, thus forming a self- | 
contained apparatus, free from jerky and | 
irregular running of detached gearing, as 
when operated by belts. 

The difficulties heretofore experienced 
from heating and ‘‘ burning out” have been 
effectually guarded against in the construc- 
tion of this machine; snd, in connection 
with the operating device, an indicator is 
employed which at all times shows the oper- 
ator in the car the exact position of the con- 
trolling and reversing switch on the motor. 

After several years of careful study and 
practical experiment, and after several of 
these machines have been in actual service 
for a number of months, this company is 
prepared to offer elevator users the first 
electric] elevator that has been found to he 
successful in meeting the important require- 





general electrician. 


ments of easy and gradual starting and 
stopping of the car, concurrent action of 
motor and winding machinery and utmost 
economy in cost of operation. 
~_-- 
Electric Light Securities and 
Combinations. 

The Boston Herald, in its financial column, 
June 17, presents the following interesting 
and somewhat dazzling statement: 

The Thomson-Houston Company bas de- 
clared a regular semi-annual dividend of 344 
per cent. on the preferred stock, payable 
July 1 to stock of June 25, the books to 
re-open July 2. Onthe same day dividends 
will be paid on series C and D securities in 
amount not yet determined, but contingent 
upon negotiations for the sale of securities 
liable to culminate before the payment falls 
due. The gross sales of the company in 
May were rising $1,000,000, and the map of 
the United States on the wall of the office 
lobby has become very red with red spots 
designating the location of the electric 
plants supplied or controlled by the Thom- 
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son-Houston Company. Fort Wayne stock 
holders will soon hear something of interest 
The rise in Thomson-Fouston common 
stock this morning created surprise in quar- 


| ters which would naturally be informed 


upon all matters having a bearing upon 
intrinsic values. It is, in truth, said that 
several such parties took advantage of the 
late rise in the stock to market a good part 


| of their holdings, expecting to buy back at a 
| decline. The stock is not 
| contrary, a block of it was sold at 6814 after 


eclining. On the 


the stock exchange adjourned. Quite likely 
the issue of the new Oregon & Transcontin- 
ental prospectus, elsewhere outlined showing 
an electrical department, including Thomson- 
Houston Company, hadto do with buying. 
Touching the sale of Thomson-Houston 
stock to Mr. Villard and associates, it is 
interesting gossip that a great combination 
of electric companies is near, of which 
Henry Villard will be president, George 
Westinghouse general manager, President 
Coffin, of the Thomson-Houston Company, 
assistant manager, and Thomas A. Edison, 
Boston opinion is that 








Mr. Villard might be put at the head of 
such a consolidation, if it was made, but 
that the allotment of Messrs. Westinghouse 
and Coffin is not probable. The expectation 
here is that Mr. Coffin will continue to 
manage Thomson-Houston affairs the same 
after the sale of stock as at present, and it 
is thought possible that the Westinghouse 
company might sell out to Mr. Villard and 
continue in the management of the Westing- 
house Company on the same plan. The 
successor of the Oregon Transcontinental 
Company is expected to finance the elec- 
trical combinaticn. It is, indeed, tolerably 
plain, by inference from what appears in 
the following paragraph, that the North 
American Company, the successor of the 
Oregon and Transcontinental Company, is 
to be purchaser of the Thomson-Houston 
common stock, now pooled for sale to an 
unknown purchaser at an unknown price. 
The North American Company is to suc- 
ceed the Oregon and Transcontinental Com- 
pany. A circular read at the annual meet- 
ing of the Oregon and Transcontinental 










































Company, at Portland, Ore., to-day, reveals 
this fact, and that itisa New Jersey cor- 
poration. Three-quarters of the stockholders 
consent that the company shall have a capi- 
tal of $50,000,000, of which $40,000,000 
will be issued at once. Stock will be 
exchanged share for share, 30 days 
being allowed for the exchange. Stock- 
holders who do not consent will get their 
share of the assets in kind or cash by ap- 
praisal of three trust company presidents. 
Holders are advised in the circular to come 
in, because, 1st, that the new company will be 
prosperous from the start, and will have 
powerful backers; 2d, the company will 
have two special fields; one railroad finan- 
ciering, for which it already has several 
large and prosperous companies; the other 
electric light and power enterprises. This 
affords great opportunity for large capital. 
The company will be closely affiliated with 
the Edison General Electric ape vag as & 
stockholder and otherwise. and the Thom- 
son-Houston Company. More detailed in- 
formation will be given in the final invita- 
tion to the stockholders, ’ 
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Some Experiments Upon Alternating 
Current Apparatus. 





BY HARRIS J. RYAN, BEFORE THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, JUNE 17, 1890. 





It is well known that when the core of a 
transformer is heated under certain favorable 
conditions, the secondary will de- 
liver electrical energy in amount 
considerably greater than when the 
core is not heated, and that this is 
done, too, without an increase of the 
energy that is supplied to the pri- 
mary. In fact, we are told that on 
heating the core of the properly 
constructed transformer, that there 
will be obtained a diminution of 
energy taken up by theprimary and 
a considerable increase in that given 9 
out by the secondary. 

In some recent experiments, made 
in the Physical Laboratory of Cor- 
nell University, it was not possible to 
obtain the above effect. Mr. L. B. 
Marks, a student in electrical en- 
gineering, at Cornell, made an appa- 
ratus that differed materially from 
the forms that were first made use 
of, in which he found this phenom- 
enon very marked. 

For two reasons do we think that 
the details of the performarce of 
Mr. Marks’ apparatus will be of interest to 
the members of the Institute: First, that 
they indicate clearly the source of energy 
in the phenomenon observed with his ap- 
paratus, and second, that they show in ex- 
aggerated form certain phenomena that must 
be done away with in a transformer that is 
to be used for incandescent lighting. 

A good idea of the apparatus will be 
obtained through a glance at Fig. 1. The 
core consisted of nine well rusted rings, 
1.1 cms. thick and of a mean diameter of 
17 cms. each. The number of turns on the 
primary was 500, on the secondary 155. 
Size of bare copper wire in each was No. 18 
B. and 8. G. The wire was insulated with 
asbestos paper, and, because of its thickness, 
the primary and secondary turns with their 
insulation occupied a space of abnormal 
proportions. 


Resistance of the primary...... ..... ... 1.65 ohms. 


: secondary. eeeeegcereees 0.71 
The maximum magnetization used in the 


core in any of the experiments here de- : 


scribed was not above 3,000 lines per square 


cms. 

Diagrams 2, 4, 5 and 6 represent graphic- 
ally the observations that were made with 
the apparatus. — 

From these diagrams are deduced the 
following results : 

Secondary open, no extraneous heat = 
Temperature of the core... ..... 7.5°C. 
. | t Sere 75.6 volts. 
Secondary TB. M. F...... cecsesess _ = 
75.6 








GS cee. oo 5 5060s cceneenseccews 4.6 
16.4 
Secondary current ............... 0.0 
Secondary open, core heated— 
Temperature of core............. Cc. 
Primary E. M. F......... pers cenee 99.4 volts 
ee ge a ee 24.5 ** 
99.4 
ES Mee. . 6 sscéecrs see ceueneds 4 
24.5 
Secondary current........ . ..... 
Secondary closed, no heat applied— 
Temperature of the core......... 100°C. 
Primary B. M. FF... ......cocsescess 89.3 volts. 
Secondary E. M. F............... —” 
03 
I ans iss isevse Keectned as 8.1 
11.9 
Secondary current..... ........ 2.0 amperes. 
Secondary closed, core heated— 
Temperature of core.............270°C. 
POE Be Me Bi caseses évovcsens 95.7 volts 
Secondary E.M.F.............. 134 “ 


9.4 


Ratio —— S KSeeecsvonesuaseces 7A 
13.4 


Secondary current..... 





7s 2 
= he af jee 
g | Ba | 2s |Bs 

= 





. Secondary open, no 

heat applied to core..| 97.5°C.| 75.6 | 87 0.0 
. Secondary open, heat 

applied to core ..... 300 °C.) 99.4] 88 | 0.0 
. Secondary closed, no 

heat applied to core../100 °C.| 89.3 | 189 24 
}. Secondary closed, heat 

applied to core.. .../270 °C.| 9.57 | 129 [36.7 

Data are presented in the latter part of 
this paper showing that it is correct to as- 
sume for small ranges that the loss in the 
core is proportional to the square of the 
primary E, M. F. 

We can, therefore, deduce from Table 1 
the results that would have been obtained 
with 90 volts as the primary E. M. F. for 
the four experiments. 

Primary, 90 VoiTs. 120. 


a _ aw 



































| 
Loss in| Primary | Second. 
Temp. core. | Watts. Watts.” 
97.5°C. 122 122 0.0 
°C 72 0.0 
270 °C. *79 79 0.0 
Diivtsodale w °C. 117 131 +24 
6..........270 °C. 80 116.7 36.7 
* Estimated. 


+ Corrected for resistance of secondary. 

















The figures in Table 2 show clearly that 
the loss in the core is greatly diminished 
when its temperature is elevated, 7. e., when 
heat is applied, and that the loss in the core 
is practically independent of the output. 
The results indicate that with the secondary 
open and the primary at a difference of po- 
tential of 90 volts without heat applied, the 
core came to a temperature of 97° C. 
and dissipated 122 watts, then by the ap- 
plication of heat with the Bunsen burner, 





Fig. 1. 


as indicated in Fig. 1, the temper- 
ature of the core was raised to 300° 
C. and was found to take up 72 
watts. Now, if we assume the 
change in watts dissipated in the 
core to be approximately propor- 
tional to the changesin temperature 
that produced the same, then we 
see by estimation that 79 watts 
would have been dissipated by the core at 
270° C., while 80 watts were found to have 
been dissipated by it at that temperature 


Voite 





Fic. 2. 


when the secondary was closed and gave an 
output of 32 watts. 

It is perfectly plain, therefore, 
why we can close the secondary, 
take from it 32 watts, elevate the 
temperature of the core 170°C., and 
have the primary take up 5 watts 
less than when the secondary was 
open, and the core at the lower 
temperature. 

Since the effect is due only to the 
fact that the core takes much less 
energy at bigher than at lower 
temperatures, and since the core 
can dissipate energy through Fou- 
cault current and hysteresis pheno- 
mena only, it is due to a decrease 
of the total energy dissipated 
through changes in the above phe- 
nomena. 

A rise of temperature in the core 
will iacrease the specific resist- 
ance, and, therefore, diminish the 
energy dissipated by Foucault cur- 
rents. For decided degrees of 
magnetization, it is known that 
the permeability of iron increase, when it 
undergoes a rise of temperature. 
thought probable, therefore, that the energy 





circuit, the length of which is 38.5 cms. 
The ring was wound with 30 turns of No. 8 
wire cable that had a mica insulation. 

The highest temperature to which the 
ring was subjected was 360° C. 

The results of these experiments are rep- 
resented graphically in Fig. 7. 

One interesting thing about these results 
is that for degrees of magnetization below 
2,000 lines per square cm., the variation of 
temperature below 360° C., does not change 
the magnetic character of the iron by an 
observable amount. Now, if wrought iron 


behaves in a similar manner, then the de- 
crease of energy dissipated in the apparatus 
of Mr. Marks was not due wholly or in part 





to a diminution in the interests of the iron. 





Fia. 4. 


It was, therefore, due entirely to the diminu 
tion in Foucault currents, caused by the 
change of the resistance of the iron. A 
liberal estimate for the hysteresis of the core 
is 20 watts, whence the Foucault energy 
dissipated by the core at 100° C. and 90 
volts was 102 watts, and at 270° C. and 90 
volts it was 60 watts. 

The range of temperature that produced 
this change was170. The magnetization for 
each condition is the same, so that it is fair 
toassume that the E. M. F. setting up the 
Foucault currents is the same and that, there- 
fore, the energy dissipated by Foucault cur 
rents will diminish as the resistance of the 
iron is increased by the elevation of its 
tem perature. 

This gives us a rough determination for 
the temperature co-efficient of the iron to be 
4 of one per cent. per degree centigrade, 
which agrees with Matthiessen’s determina- 
tion, and furnishes a fair check upon the 
conclusion just arrived at. 

The second interesting feature about the 
performance of Mr. Marks’ apparatus lies in 
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the fact that the ratio of primary to second- 
It was | ary turns was 8.2, while the ratio of primary 


to secondary E. M. F.’s varied from 4 to 8. 
In this it exbibited exceedingly bad 
regulation so that by examination 
of the diagrams 2, 4, 5 and 6, we 
can see in exaggerated form the 
trouble it is so hard to become rid 
of in transformers to be used for 
incandescent lighting. Any one of 
these diagrams shows that a large 
portion of the lines of magnetization 
that was set up about the primary 
were not set up about the secondary. 

——_ That is to say, the counter E. M. 





dissipated per cycle of magnetization and 
demagnetization would be decreased with 
an increase of temperature. 

Experiments were made in the physical 
laboratory of Cornell University, by Mr. 
Arthur Herschel, on the hysteresis at high 
temperature of a cast iron ring, 12.3cms. in 








diameter, that furnished a closed magnetic 


‘F. that is produced in the primary 
is due tothe magnetization through 
it that also took place through the 
secondary, plus the variation of 
magnetization that was set up in its own air 
space, and that leaked by the secondary 
through the air. When the transformer 
furnishes current, this difference becomes 
greater and greater because of the in- 
creased current in the primary and the set- 

















—— A very successful electrical exhibit 
was held last week in the lecture room of 
the Brooklyn Institute. 


—— The Edison General Electric Com- 
pany has declared the third quarterly divi- 
dend of two per cent., payable July 3. 


—— The Quincy, Ill., Gas Light and 
Coke Company will unite with the Thom- 
son-Houston Electric Light and Power 
Company, of that place. 


—— Improvements have been begun by 
the Evansville, Ind., Gas and Electric Light 
Company, which will increase the value of 
their electrical plant by $100,000. 


—— During the past week eight patents 
for new inventions were granted to Thomas 
A. Edison, Llewellyn Park, N. J. Two 
are for a phonogram blank, three relate to 
the phonogram, two to the magnetic sepa- 
rator, and one for a voltaic battery. 


—— The streets of Rockville, Ind., are 
shortly to be lighted by the Westinghouse 
alternate current arc light system. A plant 
of 50 lights has already been contracted for, 
and the installation of the machinery is to 
be immediately commenced. 


—— The men that change the carbons in 
the electric Jamps at Freemont, O., say that 
each morning they find the globes three- 
fourths fullof June bugs, that, dazzled by 
the light, were attracted and trapped. The 
dead bugs are scooped out, but the follow- 
ing morning the men find the globes half 
full again. 

—— Mayor Davidson, of Baltimore, has 
settled the fate of the electric light ordi- 
nance by announcing that he will not sign it. 
This means that the present arrangement 
with the Brush Company will be maintained 
until the passage of another ordinance by 
the city council, which will not meet again 
until October 20. No contract exists with 
the Brush Company, but the city is being 
lighted by it from day to day at 40 cents a 
lamp. 

— Not long ago the Westinghouse 
Electric Company installed its alternate 
current apparatus in Salt Lake City, Utah, 
and now the report has been made that 
another town in the Mormon State is about 
to establish an electric light plant within its 
precincts. A company has lately be organ- 
ized in Ogden, Utah, and the Westinghouse 
Electric Company is going to instal) alter- 
nate current apparatus for a central station 
plant of 1,500 incandescent and 80 arc lights. 


—— The Newark, N. J., Electric Light 
and Power Company is to have another 
power station, and has purchased 240 feet 
of river front for the purpose. The prop- 
erty lies north of and adjoins the city wharf. 
This company has paid out a large share of 
its profits for hauling coal into Mechanic 
street, and a great saving will now be made 
by having coal delivered directly at the 
works by boat and rail. The Mechanic 
street station will continue in opcration, 
however, and a 300 horse-power engine will 
be put in at the new station. 

—— An ingenious invention of Herman 
Lemp, the electrician of the Thomson Elce- 
tric Welding Company, recently patented, 
is a transformer for heavy currents, in 
which the primary is enclosed in the sec- 
ondary, by means of which great volume is 
secured by low electromotive force. There 
is thus obtained a large output for a given 
amount of copper. Another invention is 
a sliding clamp for electric welding 
machines. The clamps which bold the arti- 
cle to be welded have to slide toward each 
other to take up the weld, and if, when 
welding copper and some other metals, the 
clamps should bind, it would break the cur- 
rent. This danger has been obviated by 

lacing the clamp upon copper rollers, in a 
V-shaped bed, thus obtaining the desired 





ting up of a counter magnetization by the 
(Continued on page 10.) 


result with the least possible amount of 
friction. 
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ALTERNATING CURRENT APPARATUS. 
(Continued from page 9.) 
secondary current in its own air space that 
still further reduces the magnetization 
through it. 

Fig. 1. shows the primary disposed on 
one side and the secondary on the other side 
of the annular core. The insulation was 
produced by thick asbestos paper that pro- 
duced large air spaces between the turns, in 
which magnetization was produced. 

In Fig. 2, E. M. F. curve 0 is the center 
E. M. F. in the primary produced by the 
magnetization through it that also took place 
through the secondary, and which is obtained 
by multiplying the secondary E. M. F. by 
8.2, the ratio of the turns. E. M. F. ¢ is 
the curve of counter E. M. F. ¢ in the pri- 
mary that was produced by magnetization 
through the primary that did not take place 
through the secondary. This is obtained by 
subtracting E. M. eR 6b from E. M. F. a, 
E. M. F. is seen to be approximately pro- 
portional to the rate of change of the 
primary current which suggests magnetiza- 
tion that is set up through the primary that 
is proportional to the primary current, or 
that which is set up in the air, or in a 
magnetic circuit compounded of iron and air. 

In the same figure the curves of magneti- 
zation @ and 6 are obtained graphically 
from the curves of E. M. F. aand J, by the 
method shown in Fig. 3. 

This method is found to be fully as accu- 
rate and requires much Jess time and is more 
simplified than the analytic method making 
use of Fourier’s theorem. By subtracting 4 
from a we obtain c, the curve of magnetiza- 
tion that was produced through the primary 





Fic.. %. 


and not through the secondary. This curve 
of magnetization c, is seen by the diagram to 
be of ubout the same form as the current 
curve, but to lag behind the latter which 
indicates that it was magnetization that was 
produced through air and air and iron. 

During the discussion at a recent meeting 
of the Institute, the question was asked 
whether measurements of Foucault currents 
and hysteresis as separated from each other 
had ever been made. 

There can be no doubt but that we 
have separate determinations of those quanti- 
ties when we have determined the energy 
dissipated in a magnetic circuit of iron, by 





Fie. 12. 


rapid cycles of magnetization and demagnet- 
ization and the energy dissipated by static 
hysteresis for the same rapidity and degree 
of magnetic changes as determined from a 
Ewing card observed through slow magnet- 
ization and demagnetization. 

Diagrams 8 and 9, are two good illustra- 
tions of such determinations. 

In diagram 8, the outer card represents 
the card obtained from the existing current 
and magnetization curves taken carefully at 
138, from the 10-light transformer upon 


which the tests were made that were com- 
municated to the Institute by the writer at 
the last December meeting. The inner card 
drawn ina full lineiu Fig. 8, is the Ewing | 
card of static hysteresis. This transformer | 
on being taken apart was found to have its | 
disks insulated with paper so that the state- | 
ment made by the writer in December, with | 
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regard to the lamination of the transformer, | 
was erroneous in this particular. Foucault | 
currents should therefore be found to be | 
quite absent, as the diagram in Fig. 8 indi- | 
cates. A study of these cards does not 











reveal that which can be recognized as a 


In diagram 12, the lower broken current 
curve is that of the exciting current curve 
drawn in from the inner card of Fig. 9. By 
subtracting’ this current from the oue that 
was observed we obtain the upper broken 
current curve, which is the current that 





Fie. 8. 
exists to supply the Foucault current energy 
in the core. The point to be noticed from 
the two extreme cases here taken up, is that 
in each case the curve of current supplying the 
Foucault current energy is about one-eighth 


| of a period behind theimpressed E.M. F. 


trating the extreme variation in the char- 
acter of the exciting current in going from 
the lowest to the highest degrees of magnet- 
ization. 














‘oi Area | P Loss 
Coil of of |Period.| Magnetiza- | watts 
B ts. G coil | icity. accu de per 
»& 8. 'S- |sq.cms. See oe - ion, an. 
Ee s —EE — _ 

5 169 5,300 .18 

5 | 197 8,560 -46 

5 | 1977 11,130 7 

4.9 173 6,000 -14 

4.9 | 135 | 9.430 33 

4.9 167 10,930 43 

4.9 93 7,250 -10 

4.9 92 13,360 41 

4.9 45 13,000 -10 

3.56 175 8,150 -19 

3.56 S 8,750 12 

3.14 173 9,200 -16 

3.14 173 14,900 -29 

3.14 173 18.000 app. -48 

3.14 96 10,700 15 

3.14 92 17,800 338 

3.14 47 18,000 app. 13 

2.7 160 4,920 1.50 

















Cast iron ; diameter, 3.5x2.54. 


The results show, on account of the pres- 
ence of Foucault currents to a larger extent 
for the higher degrees of magnetization, a 
variation in losses as the square of the 
periodicity and the square of the magnetiza- 
tion. The results obtained with the several 
cores at the periodicity of 175 have been 
plotted in diagram 14. 

The core of No. 36 wire agrees closely 
with Ewing’s determination of static hyster- 
e-is for moderately soft wrought iron, and 
is, therefore, entirely free from Foucault 


Wrought Tivor. Hysteresie. 
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trace of viscous hysteresis and they differ 
only by an amount of Foucault current 
energy that is represented by a small current | 


Messrs. Fortenbaugh & Sawyer, students 
in Electrical Engineering at Cornell Univer- 
sity, made determinations, the results of 





Fig. 13. 


lagging approximately an eighth of a period 
behind the primary impressed E. M. F. 

In Fig. 9, the outer card is deducted 
from the current and magnetization curves 
that are represented in diagram 12. These 
curves were obtained with 195 per second 
from a cast iron ring, 8.6 cms. in diameter 
and 2.7sq. cms. in cross section, wound with 
200 turns of wire that had a negligible 
resistance. 

In Fig. 9, the inner card is the card of 
static hysteresis. 





which are given in Table 4, of the amounts 
of energy that are taken up per cu. cm. in 
wrought iron wire cores, of different degrees 
of lamination, at various degrees of magnet- 
ization, and at different periodicities in which 
the oxydized surface of the iron was de- 
pended upon for insulation. They made use 
of four iron wire rings the mean diameter of 
which was 8.9 cms. and on each of which 
were wound 200 turns of wire that had a 
negligible resistance. ; 
Diagrams 11 and 13 are given for illus- 
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currents. It is interesting to note that for 
the cores of Nos. 36, 24 and 16, there is but 
little difference in the losses for degrees of 
magnetization below 4,000 lines per centi- 
metre. 

Likewise that for the higher degrees of 
magnetization it is seen that the loss is pro- 
portional to the magnetization, as Ewing’s 
results on static hysteresis, given in Fig. 10, 
indicate they should be. 

Diagram 13 shows the effect of compelling 
the magnetization to be carried above the 





10,000. 


5000. 





ar 
Fig. 14. 


bend of the characteristic curve of the iron. 
Sibley College, 
Cornell University, June 14, 1890. 


—— The biggest fool out late is the man 
whoclimbs an electric street car pole to light 
his cigar. They have that kind in some 
cities. We'll have ‘em here after a while— 
that is to say, the poles.—Cairo, Ilis., 
Bulletin. 
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Efficiency of the Transformer. 





BY CALVIN HUMPHREY AND WILLIAM H. 
POWELL, READ BEFORE THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGI- 
NEERS, NEW YORK, JUNE 17, 1890. 


In pursuing this particular line of investi- 
gation, it has been our endeavor to throw 
some light, if possible, upon the general 
subject of transformers and upon the action 





I 
FIG. 1. 


of iron when magnetized and demagnetized 
by an alternating current of high periodicity. 

And in order that the results obtained 
might have a practical bearing, the condi- 
tions of working were made to conform as 
closely as possible to the conditions under 
which transformer systems are operated in 
this country. 

The question of the economy of the com- 
mercial converter as a transformer of energy 
has been frequently taken up, both from 
practical and theoretical standpoints, but 
with widely varying and conflicting results. 
Tue losses in the transformer of the closed 
circuit type have been considered large and 





inevitable—so much so in fact that Mr. 

















Swinburne hasintroduced in England a new 
form of open circuit transformer known as 
the ‘‘ Hedgehog.” It hus been Mr. Swin- 
burne’s endeavor to obviate the dissipation 
of energy in hysteresis and Foucault cur- 
rents in a part of the magnetic circuit, by 
having that circuit closed through air. But, 
as Will be seen later, the perfection of the 
transformer is to be met in a better grade of 
iron, rather than in any radical change in 
design. 

The results presented in this paper are of | 
especial interest as being supplementary to 
the work of Professor Ryan and Mr. Merritt 
in the same line, which was presented to 
the Institute last December. The 10-light | 


- 1400 Volts 






Plate I. Volts 


Ampe! 








cent. at normal load, and the ‘‘all day” 
efficiency would be about 90 per cent. 

The method employed in the work is sub- 
stantially Prof. Ryan’smethod. Theinstan- 
taneous values were obtained by means of a 
commutating device attached to the alter- 
nator. This device consisted of a wooden 
disk, mounted rigidly. on the shaft of the 
alternator, with a steel contact at one point 
in its periphery, which made contact with a 
small piano wire brush once every revolu- 
tion. The holder carrying the piano wire 


1000 Volts 











Plate II. 


magnetization corresponded with the maxi- 
mum magnetic density of the transformers 
when working on a 1,000-volt circuit. The 
current was then decreased gradually until 
zero was reached. lt was then reversed and 
the method continued until a complete cycle 
of magnetization had been covered. 

It is worthy of mention that this method, 
which gives something so definite and funda- 
mental in the treatment of the alternating 
current, has only come into use within the 
past year, and the task of getting true in- 


Volts 


the secondary circuit was open, and de- 
creases as a non-inductive load is introduced 
into the secondary circuit. This tendency 
of the lag of the primary current to decrease 















jj Plate Vi, 











“OPEN CIRQUIT (LOW E.M.F,) 


brush was attached to a second wooden disk 
carrying a pointer which moved over a 
scale and indicated the position of the brush 
for a given reading. . By means of a clamp 
screw this second wooden disk carrying the 
brush and pointer could be conveniently set 
at any point. Now, since the steel contact 
in the wooden disk is fixed relatively to the 
armature, it must share the ever varying 
E. M. F. of the armature. Then, evidently, 
if the brush which completes the circuit 
through the contact be altered in position, 
values can be obtained for different points 
on the curves of E. M. F. und current. 

The Ryan quadrant electrometer was used 
to measure the primary E. M. F., secondary 
E. M. F. and primary current. A con- 
denser was connected in multiple with the 
electrometer. The primary current was 
measured by the fall of potential through 
incandescent lamps placed in series with the 
primary of the transformer. These lamps 
were carefully calibrated with the standard 
instruments of the laboratory, in order to 











stantaneous values of the complete waves of 

M. F. and current which has always been 
considered too tedious for ordinary patience 
to deal with, was accomplished with ease in 
this work in 45 minutes. A calibrated 
scale for the electrometer readings added 
very much to the facility with which observa- 
tions could be taken. 

The marked improvement of the 40-light 
transformer over the 10-light is due, we 
believe, to an improvement in the magnetic 
properties of the iron and a fewer number of 
turns in the coils, made possible by the 
better grade of iron. 

In the 10 light transformer, Foucault cur- 
rents were very effectually weeded out by 
the interposition of sheets of paper between 
the laminated sheets of iron in the 40-light, 
the oxide of iron on the surface of the plates 
was the only safeguard against Foucault 
currents. 

The form and extent of the open circuit 
curves show the loss due to hysteresis and 
the slight loss also due to Foucault currents. 


1200 Vo! 





























SECONDARY CURRENT 65.2 AMP. 








with increase of load, continues until the 
curve of primary current comes into unison 
with the curve of secondary E. M. F. 

The secondary E. M. F. is in unison with 
the primary E. M. F. on open circuit, and 
gradually falls behind as the load increases 
on the secondary. This is doubtless due to 
the leakage of lines of force arising from the 
enormous magnetizing forces at work in 
opposition to one another in the primary and 
secondary circuits. 

When an inductive resistance is intro- 
duced into the secondary circuit, the lag of 
the primary current is greatly increased, as 
shown by the setof curvesin Plate X. The 
inductive resistance used in this case was due 
toa small alternating current motor. The 
curve of secondary current was also taken 
and found to lag behind the secondary 


3.0 Ampéres 






Plate V. 

















FIG. 2. 
know their resistance at different tempera- 
tures. Then, knowing the resistance of the 
lamps and the potential difference at their 
terminals, the current flowing at once be- 
comes known. 

To measure the primary E. M. F., twenty- 
two 50-volt lamps were placed in series 
across the primaries. The electrometer was 
connected around two of these lamps, and 
the whole number calibrated in order to 
know just what part of the total impressed 

. M. F. was measured. The secondary 
E. M. F. was measured direct. The second- 
ary current was measured by means of an 
electro-dynamometer, which was carefully 
calibrated both before and after the experi- 


400 Volts 











SECONDARY CURRENT 44.AMP, 


The presence of Foucault currents is indi. | 
cated by the fact that the maximum of the 
primary current wave does not occur simul- 
taneously with the zero of primary E. M. F., 
but a litule before. It is found upon analysis 
of the primary current curve, into its 
elements, hysteresis and Foucault currents 
(see Plate XIII), that the Foucault current 
component occurs 120 in advance of the 
theoretical magnetization curve, and not 90 
in advance, as has generally been assumed. 
Therefore, when superimposed upon the 
hysteresis curve, it introduces a component 
in advance, and thereby decreases the lag of 
the primary current. 








OPEN CIRCUIT. 
1. Primary E.M.F. 
1 » Current 

T1LSecoudary E.M.E, 


transformer which they tested was found to 
have a remarkably heavy loss on open cir- 
cuit, which was shown to be due almost 
entirely to hysteresis in theiron. The trans- 
former gave an efficiency of 86 per cent. at 
normal load and an *‘ all day” efficiency of 
about 40 per cent. 

In our work on a 40-light transformer of 
the same design, the two coils placed side 
by side in a core of laminated plates (see 
Fig. 1) but of more recent manufacture, the 
loss on the open circuit was found to be 
about one-half as great as in the 10-light 
transformer. Its efficiency reached 96.2 per 
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ments, and was found to be constant. The 
commutating device was placed in series 
with the electrometer. Wires were run 
from the terminals from which measure- 
ments were desired, to a convenient switch- 
board. 

In obtaining the Ewing card of hysteresis 
of the iron core of the transformer, current 
from a storage battery was sent through the 
secondary circuit, and the magnetization set 
up in the core was measured by the kick on 
a ballistic galvanometer in the primary cir- 
cuit. The current in the secondary was 





gradually increased until the intensity of 






y I. Primary E.M-F. 
3h Tl. » Cur’t(Old 10-It.converter: 
mM.» New 40-It.converter, 


u Bol 









E. M. F., and to be in unison with the 
primary current. About 5.5 amperes flowed 
in the secondary, and yet the lag of primary 
current is as great as on open circuit. 

Plate XI shows the relation of primary 
current and primary E. M. F. when the 
secondary was closed through the secondary 
of a 20-light transformer whose pri- 
mary remained open. The current curve 
shows a distinctive lag from the inductive 
resistance and is altered in form to a great 
extent. 

The outside loop in Plate XII is the loop 
of total loss hysteresis and Foucault current 


1200 Volta 





The primary current curve was again 
taken with the laminated plates loose and 
free to vibrate. The loss was about 10 per 
cent. less than in the former case (Plate 11). 
This is thought to be Air ny about by the 
decrease in the hysteresis loss, due to the 
increased mechanical shock, arising from 
the free vibration of the plates. The vibra- 
tion was very perceptibly increased. The 
curve obtained is more regular in form, in- 
dicating less hysteresis loss. 

The lag of the primary current behind the 
primary E. M. F. is seen to be greatest when 


SECONDARY CURRENT 26<6-AmP. 





—deduced from the open circuit curves in 
the following manner. The current which 
flows to maintain the counter E. M. F. of 
the transformer on open circuit obviously 
includes the losses due to Foucault currents 
and hysteresis. If, then, a magnetization 
curve whose maximum has been computed, 
be drawn in 90° behind the curve of primary 
E. M. F. and of the same form—since it is a 
function of the E. M. F.—and a curve be 
plotted using ordinates of primary current 
as abscisse, and corresponding values of 





lines of force from the theoretical magnetiza- 
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tion curve, as ordinates, the outside loop in | open circuit curve of the 10-light trans-| to was made. The position of the Fou- 
former in which Foucault currents were | cault current component accounts for the 
| round corners in the outside loop of Plate 
card of hysteresis loss found by carrying the | paper (see curve ITI, Plate XIII). Having | XI. 
‘ From Plate IX will be seen the Watt 
curve for open circuit loss, one for 990 volts 
From the 


Plate XI is obtained. ; 
The inside leop is the ordinary Ewing 


suppressed by the interposition of sheets of 


iron slowly through a complete cycle of | then two curves fitted to the same scale, 
magnetization. The lines of force were | one representing total loss and the other 


computed from the kick on a ballistic gal- | hysteresis loss, if we subtract ordinates of | and the other for 740 volts. 
vanometer. This card has on it no Foucault | the latter from corresponding ordinates of | value of the mean ordinates it is seen that 


6000 Watts in’Primary 








WATT CURVES 
I, Open Circuit 
Il. 9 Amperes in Secondary 
111.26.8 ¥ 
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the loss varies strictly as the square of the 
impressed E. M. F. 

n Plate II is plotted to the same scale the 
current which flowed on open circuit in 
case of the 10-light transformer and the 
40-light transformer, 

Plates IV, V and VI, show the curves of 
a E. M. F. and current and secondary 

. M. F. for different loads, from which 
the Watt curves of Plate VII are computed 
by taking the product of corresponding 
ordinates of primary E. M. F. and current. 

The efficiency curve shown in Plate VIII 
is the ratio between the energy of the 
primary circuit as indicated by the mean 
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Plate X. 100 
II 
SMALL A,C.MOTOR ON SECONDARY, Plate XIV. 
I. Primary E.M.F,, 
If, ” Current. 
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current effects. If, then, we reverse the rm” % (Foucault Curren: 


above method, and from the Ewing card 
and the magnetization curve deduce a pri- | 
mary current curve, we shall have a curve | 
represeuting hysteresis (for this iron) loss. | the former, a curve representing the oppo- 
This was done, and it is of especial in-| nent due to Foucault currents will be 
terest to note that the form of curve | obtained (curve IV, Plate XIII), It was in 
obtained in this manner is identical with the | this manner that the analysis before referred 


Eliminated, 


T. Mean Ordinate 58.5 Watts 
ie ” 33. ” 

































































BRUSH. | S.E.M.F. P.E.M.F. | P.C. 
18.5 21. Volts.| 450 Volts. .104 Amperes. 
18.2 9- 190 +102 
18. °. ° 096 
17.8 9- 100 084 
17.6 16.5 310 074 
17-3 28. 545 036 
17. 39- 760 o+ 
16.5 51.5 1020 ot 
16. 59- 1170 | .056 
15. 65. 1285 -074 
14. 61.5 1223 094 
13-5 57- 1130 -102 
13- 47- 925 +104 
12.7 40. 780 +104 
12.4 27-5 565 -102 
12.2 20. 330 098 
12. 9. 245 +096 
11.8 Ot 7° -088 
11.6 ot ° .078 
11.3 14 300 056 
11 27-5 560 046 
10.5 44 890 ° 
10. 56 1105 03 

9- 63.5 1265 072 
8. 63.5 1285 co) 

7-5 60 5 1215 098 
7. 53-5 1085 104 
6.7 47-5 945 +110 
6.4 40. 810 110 
6.2 29. 610 108 
6. 26, 545 106 
5.8 18 385 104 
5-5 o + 110 098 
5. 14 260 -074 

PLATE II. 

Open Circuit (Old 10-lt Converter.) (40-It Converter. Bolts Out.) 

aie’ pocceetan a —_ 

BRUSH. | P. E.M.F. P.C. pene. P. E, M. F. | P..C. 
19 825 -196 9 775 098 
1 ° 225 1 ° 089 
17 840 +042 17 845 0 
16 1320 075 16 1245 048 
15 1420 117 15 1355 074 
4 1345 +143 14 1290 +09 
13 1010 -18 13 965 09 
12 230 22 12 235 -074 
11 630 | 11 590 .o 
10 1115 .058 10 1140 043 

9 1395 a 2 1325 +074 
8 1420 13 1312 09 
7 1195 17 7 1103 I 
6 570 .217 6 520 a 
5 300 18 5 318 .058 
4 1060 ° 4 1014 ° 
PLATE III. 

OPEN CIRCUIT, LOW E, M. F. 

| | 

BRUSH, S. E. M. F. P. E. M. F. Pp. C. 
19 24-5 595 .07 
13 °. ° -065 
17 27-5 580 ° 
16 42. 870 +04 
15 47- 965 +055 
4 45- 95° 7 
13 33 715 +975 
12 180 07 
I 19. 420 04 
10 39 835 of 

g 45 g60 .065 
46 gts +07 

7 38. 10 075 

6 16.5 395 7 

5 : 210 05 

4 35-5 755 ° 

PLATE IV. 
SECONDARY CURRENT, 26.8 amp. 

BRUSH S.E.M.F. | P.E.M.F. P.C. 
18.5 24.5 370 82 
18. ° +22 
17-5 Ir 410 .28 
17. 30.5 743 86 
16.5 46. g8o 1.25 
16. 53 1110 1.55 

15. 59-5 1220 1.76 
14. 57-5 1145 1.74 
13-5 54 1045 1.64 
13- 47 850 1.43 
12.5 34 565 1.06 
12. 13 200 +16 
11. 21 575 58 
10.5 37. 850 1.06 
10, 47°55 1060 1.44 
g 5 1215 1.77 
fb 59-5 1195 1.80 
738 56. 1115 1.66 
7. 52.5 995 1.58 
6.5 42 780 1.32 
6. 27 390 9 
5-5 10, ° 34 
5. °. 325 16 
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ordinate of the Watt curve, and the ener, 
of the secondary circuit as expressed by the 
product of the 4/mean® readings for E.M.F. 
and current over. The coercive force is 
equal to 0.8 C. G. 8. 

These considerations go to show that the 
loss due to the reversal of polarity of the 
iron, which perhaps must always be present, 
may be reduced almost indefinitely by a 
proper —— of the magnetic properties of 
the iron used. 

The Watt curves in Plate XIV show the 
relation between the total] loss on open cir- 
cuit and the loss if Foucault currents were 
eliminated. 









































PLATE V. 
SECONDARY CURRENT, 44 amp. 

BRUSH S. E. M. F. P. E. M. F. | P.C. 
19. 22.5 300 1.9 
18. °. ° -37 
17.5 10. 465 +525 
17. 26. 745 1.3 
16.5 39- 935 1.93 
16. 48.5 1075 2.4 
15. 55-5 1185 2.77 
14. 56. 1150 2.67 
13.5 51. 1060 2.58 
13. 49- 835 2.3 
12.5 47- 625 1.9 
12. 35-5 230 1.13 
11.5 21. Too -32 
11, °. 505 48 
10.5 11. 795 1.3 
10, 24.5 1015 1.98 
9. 40. 1140 2.6 
8 54. 1200 2.84 
7-5 57-5 1105 2.77 

7 55-5 1030 2.67 
6.5 51.5 805 2.23 
6. 45-5 510 1.69 
5-5 32.5 130 -97 
5 17. 250 °, 
PLATE VI. 
SECONDARY CURRENT, 6s.2 amp. 

BRUSH. S. E. M. F. P. E. M. F. e.C. 
19. 45- 745 3 
18. 14. ° 1.08 
17. aq. 730 1.23 
16. 47- 1120 3-45 
15. 58. 1245 4:3 
14. 60. 1195 4-35 
13- SI. 9°5 3.8 
12. 26. 240 1.85 
11. 8. 550 oY 
10. 40. 1050 2.9 

g 55- 1225 4-1 
. 59- 1235 45 
7: 55- 1070 4:25 
6. 37 475 2.83 

5- °. 235 °. 
4 29. goo 2. 




















AMPERES IN SECONDARY 


PLATE VII. WATT CURVES. 


























| 
Open-Cir. | 9 26.8 44- | 65.2 | Brush. 
—22.1 | ° ° 180 ° 18. 
—7.6 148 630 960 1020 17. 
30.6 400 1230 1750 2650 16.5 
63.8 695 1720 2600 3860 16. 
82. | 880 2040 3080 4880 15.5 
96. | 97° 2130 3250 535° 15. 
105. | 960 2160 3300 5520 14-5 
116, | 850 2020 3170 5250 14. 
113. | 700 1715 2700 4600 13-5 
96.5 480 1220 1950 3440 13. 
6s. | 25° 600 1070 1800 12.5 
22.8 5° 115 253 443 12. 
—10.5 ° ° —350 —o6 11.5 
—25.2 319 2500 220 11, 
. 
PLATE IX. 
WATT CURVES. OPEN CIRCUIT. 
No. g90 VOLTS. 740 VOLTS. 
16.9 °o. 
16.7 °. 
16.5 70-5 Watts. 11.5 
16. 4. 34- 
15.5 82 46.5 
15. 53-5 
14.5 111.5 61. 
14. 116. 66. 
13.5 113.5 64. 
13. 97- 54 
12.5 65. 35-5 
12. 23. 12.5 
11.7 °. °. 
11.5 —10.5 —7.§ 
It. —25. —17. 
10.5 ° 7- 
10.3 °. 











PLATE X. 


SMALL ALTERNATING CURRENT Motor on SECONDARY. 








BRUSH.) S. E. M. F. | P. E. M. F. P.C. S.C, 
| 
19 30. 780 +53 7-36 
8 °. ° 35 4-48 
17 4°. 79° ° °. 
16 60. 1195 25 33 
15 64. 1310 43 2 
14 6x. 1240 +53 7-5 
13 46. 930 +54 7-5 
12 11. 140 42 5.76 
Ir 26, 570 12 °. 
10 5. 1115 ™% 2.89 
g “5 3305 +375 4:47 
63.5 1310 5° ed 
7 53- r +55 +32 
6 27.5 49 7-20 
5 7 290 25 3-52 
4 47- 95° 0 °. 






































PLATE XI. 
INDUCTIVE RESISTANCE OF SECONDARY. 
BRUSH. S. E. M. F. P. E. M. F. ee. 
1 39- 79° -147 
Bs °. ° -126 
7 og 77° ° 
1 I. 1185 F 
15 67. 1310 = 
14 63.5 1245 -126 
13 48.5 950 +135 
12 11. 290 -135 
11 26. SIs .06 
10 56. 1105 05 
g 66. 1315 099 
65-5 1295 | 12 
7 56. 1105 | -126 
6 26. 545 -126 
5 14. 260 -108 
4 48. 930 | ° 
PLATE XII. EWING CARD. 
| C.G.S. C.G.S. 
No, | P.Current.| Linesper || No. | P. Current. Lines per 
ocm. |} Oc. m. 
I -O1 36 24 —.01§ 4445 
2 02 96 233 | —.0a7 3828 
3 03 180 2 | —.042 16co 
+ 035 246 |  ). oe. | 45° 
5 312 28 —.oss | 1890 
6 045 420 | 29 —.067 3020 
7 053 635 30 —.078 4425 
8 058 1630 31 —.09 5595 
9 063 2548 32 —.095 | 6065 
to 07 3515 33 —.103 6615 
11 083 4775 34 —.12 7200 
12 095 5645 | 35 —.103 7125 
13 105 6312 36 —.085 7028 
14 Ir 6635 | 37 —.07 6812 
15 12 7120 38 —.05 6615 
16 102 7075 39 —.037. | 6410 
17 087 6880 40 —.03 | 6270 
18 063 6555 41 —.015 6095 
19 05 6350 42 ° | 5665 
20 .04 6180 || 43 033 3820 
21 .027 s892_ || 44 .067 2550 
22 O15 | 5644 | 45 | -103 6240 
23 | .o 5124 | 40 12 7005 
Measurements of Uniform Magnetic 





Fields by Means of the Transverse 
Stress, and on the Permeabil- 
ity of Manganese Steel. 


A wire of manganese steel, about 70 centi- 
metres in length, was annealed by heating 
it to redness in an atmosphere of hydrogen 
for about half an hour, and allowing it to 
cool slowly. It was then placed in a fine 
glass tube to keep it from bending, and sus- 
pended in a pair of silk slings depending 
from a horizontal rod, in such a manner that 
one end of the wire was within, and the 
other without, the field. When the field 
was developed the wire was drawn into it 
with a force proportional to the permeability 
of the material of the wire and to the 
square of the strength of the field. The 
amount of this force was calculated from 
the weight of the wire, its perpendicular 
distance from the rod from which it was 
suspended, and its displacement, which 
latter was read off by means of a Quincke 
kathetometer microscope. 

It was found impossible to get exactly the 
same results from any two wires, even if 
taken from the same piece, and a different 
displacement was obtained by simply turn 
ing the wire end for end, so that the permea- 
bility was variable from point to point, 
which the author believes to be due to 
variations in physical condition, and in the 
chemical combination between the iron and 
the manganese. The effect of annealing 
was generally, but by no means invariably, 
to increase the permeability. The permea- 
bility was also found to be much greater for 
fine wires than for thick ones. Moreover, 
for a given strength of field it was increased 
by diminishing the size of the poles of the 
magnet producing the field, and by dimin- 
ishing the distance separating them. 

On account of these variations it is neces- 
sary to calibrate each wire in fields of known 
strength. The author then draws a curve in 
which the abscisse are the strengths of the 
field, and the ordinates the corresponding 
transverse stresses, and then determines the 
strength of an unknown field from the 
calculated transverse stress by interpolation. 
For accurate measurements the calibration 


-must be made with poles of the same shape 


and distance apart as those which give rise 
to the field which is to be investigated, but 
the error introduced by varying the size and 
distance apart of the poles does not exceed 5 
per cent. of the strength of the field.— Hiek- 
trotechnische Zeitschrift. 


It has been decided by the manage- 
ment of the Spring Garden Avenue Street 
Car Line, of Pittsburgh, to turn the latter 
into an electric road. The line is being 
operated by the Allegheny Traction Com- 

ny and is part of the old Transverse line. 
The proposed change in motive power has 
been discussed considerably by the directors, 
who are all in favor of it. 








ELECTRIC CLUBS. | 


NEWS FROM DISTANT CLUBS—PERSONAL 
MENTION. 


Harvard Electric Club. 

Like other Harvard Organizations, the 
Electric Club has adjourned for the Summer 
vacation, and its members are scattered far 
and wide. At the last meeting the annual 
election of officers was held. There were 
two or more candidates for almost every 
office, and some rather close contests re- 
sulted. The names of the fortunate ones 
appeared in the Revrew of June 7th. 

The Members of the Club have reason to 
be pleased with the record of the first year. 
Two public lectures have been given, the 
first by Professor Trowbridge, and the 
second by Capt. Griffin. Besides these there 
have been two lectures for members only, 
one given by Mr. C. H. Davis, and the other 
by Mr. J. C. Wait. A very enjoyable 
feature of the Club has consisted of trips 
made to different places of interest. Among 
these trips were visits to the central stations 
of the Boston Electric Light Company and 
of the Edison Company, to the factories of 
the Thomson-Houston Company and Thom- 
son Electric Welding Company, and to the 
Cambridge Electric Light Company’s station. 

The Club has maintained a reading room 
where the chief electrical papers may be 
found. There is also a large collection of 
catalogues of electrical apparatus of all 
kinds. 

Next Year the features which have proved 
so successful will be again prominent. A 
series of six or eight public lectures by 
eminent men will probably be given, and 
there will be numerous visits to places of 
interest. In short, the Club will try to con- 
tinue to deserve the compliment paid it by 
an outsider who was looking at the poster 
for Capt. Griffin’s lecture some time ago. 
‘*There’s only five or six live clubs at 
Harvard, and I guess the Electric is one of 
them.” 


Atlanta Electric Club. 

In a Communication ‘‘dictated to and 
transcribed from the phonograph-grapho- 
phone,” Mr. F. E. Clarkson, chairman of 
the board of managers, has the following to 
say: ‘‘ The Atlanta Electric Club is pow an 
assured fact. It starts out with a charter 
membership of 40, and at present the board 
of managers have 10 new applications for 
membership. The Club rooms are very 
neatly and tastefully furnished, and beauti- 
fully lighted by a novel arrangement of 
incandescent light donated by the Thomson- 
Houston Company. The rooms are 
nected by telegraph with the Postal Tele 
graph Company and the Western Union ; 
we also have call boxes, telephones, phono 
graphs and phonograph-graphophones. The 
lecture hall is supplicd with a fine pool and 
billiard table, and everything is well arranged 
for the best comfort of the members and 
their out of town guests.” 


con- 


Kansas City Electrical Society. 

Notwithstanding the extreme heat, a large 
and enthusiastic number of electricians at- 
tended the regular meeting of the Kansas 
City Electrical Society, in the Wales build- 
ing, last week. The principal subject dis- 
cussed was ‘‘ Strong Current Protectors and 
Lightning Arresters.” Mr. Barron, Mr. 
Smith and Mr. Johnston, speaking at some 
length. 


New York Electric Club. 


Gen. 0. E. Madden, President of the 
Electric Club, returned from a four months’ 
trip abroad, Friday morning of last week. 
Messrs. H. L. Storke, Dexter Smith and 
Chas. W. Price, met him at Quarantine at 
the attractive hour of 4.30 a.M., and gave 
welcome news from home. Mrs. Madden 
and numerous friends welcomed the traveler 
at the Hoboken pier, where his steamer, the 
*‘Lahn,” unloaded. Gen. Madden is looking 
extremely well, and has enjoyed every min- 
ute of his travels, that dread of all ocean 
voyagers, mal de mer, fleeing before his 
genial presence. : 
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The A. B. C. Motor Company, 
44 Gold street, city, report an increasing 
sale of their motors. They make a little 
motor with fan attachment which is in great 
demand. 


The Thomson-Houston Motor 
Company has established a New York 
office at 115 Broadway, with Mr. Sherwood 
in charge and Mr. Howard Wheeler as 
assistant. 


The Electro-Pneumatic Time 
Company, 45 Broadway, have equipped 
the Aldrich Court office building with their 
time system, and have several other large 
contracts in prospect. 


The Sprague Electric Railway 
and Motor Company, of this city, has 
been awarded the contract for equipping 
the Naumkeag Street Railway with electric 
power. The price is over $300,000. 


Edwards & Company, Fourth ave- 
nue and 144th street, are just putting upon 
the market a neat little push button, an in- 
genious door opener, and a programme 
clock which ought to meet with ready sale. 


Messrs. J. A. Grant & Company, 
the’ Boston agents of the McIntosh-Seymour 
Company, Auburn, N. Y., have secured a 
contract for the entire steam equipment 
necessary for operating the new electric light 
and power station which the Thomson- 
Houston Electric Company is about to in- 
stall at Kingston, Jamaica. 


The Fort Wayne Electric Com- 
pany, through Mr. C. 8. Knight, has just 
closed a contract with the United Gas Im- 
provement Company, of Philadelphia, for 
600 new Wood are lights, to be operated in 
connection with their gas plant at Kansas 
City, Mo. The New York office has closed 
acontract with the Raritan Electric Light 
and Power Company, Perth Amboy, N. J., 
for a 600-light Slattery alternating incandes- 
cent plant. 


The Lane & Bodley Company, of 
Cincinnati, have this week closed contracts 
with the Cincinnati Street Railway Com- 
pany for two 28x60 and one 24xt0 Corliss 
engines; also have sold a 22x48 to the 
Henry Pearce’s Sons’ Cotton Works; an 
18x42 to the Walworth Electric Light Com- 
pany, of Boston, Mass.; and a 20x48 Corliss 
engine for the Main Street Electric Railway 
Company, Cincionati, O., operated by the 
Cincinnati Incline Plane Company. 


Queen & Company, of Philadelphia, 
in consequence of the great demand for 
Ayrion & Perry’s magnifying spring 
ammeters and voltmeters, have much 
increased their already large stock of these 
instruments, and can fill orders for all the 
regular ranges without delay. The cardinal 
points in these instruments are portability, 
freedom from magnets, hence they are not 
affected by dynamos, direct reading scales, 
which are at the same time proportional 
throughout. That the Ayrton & Perry 
meters are appreciated is shown from the 
great demand for them during the last few 
years. They have been and are now used 
very extensively on electric railroads. 
= 


OUR SAN FRANCISCO LETTER. 


in describing an accident which happened 
to a dynamo at the California Electric Light 
Company’s works, the other day, a bright 
reporter on one of our leading dailies stated 
that ‘‘ when the armature (which was four 
feet in diameter) had attained a speed of 
about 1,000 revolutions per minute, the cen- 
trifugal force was so great that the magnets 
flew from the periphery at various tangents 
with terrific force, and that the volts (big 
fellows, weighing 20 pounds each) whizzed 
through the air with the velocity of cannon 
balls, and buried themselves in the walls of 
the establishment! One man was injured, 
though not seriously.” Perhaps he was hit 
by one of the flying volts! 





“ihe, 


* 





The Grove Street Electric Road, Oakland, 
Cal., is being built under a franchise 
granted by the council, but in opposition to 
tbe law of the State, which makes no provi- 
sion for electric roads. The company is 
threatened with an injunction suit as soon 
as it reaches Eighteenth street, and if pre- 
vented from continuing the work, will sus- 
pend all operations until the next legislature 
changes the law. 

A lineman who rccently completed a tour 
of inspection of the telegraph wires between 
here and Austin, Nev., reports that in a low 
place where the water settles in pools 
through the Winter alcng the route, he no- 
ticed six telegraph poles that had evidently 
taken root, as they were covered with 
foliage. The poles are cottonweod and 
were planted with bark on them. 

San Francisco, June 21. A. J. 


ELECTRICAL MEN. 


The Columbia National Bank, 


911 F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 


Capitat, $250,000. 











B. H. Warner, Prest. A. T. Brirron, Vice-Prest. 
E. S. Parker, Cashier. 





WASHINGTON LOAN AND TRUS? CO, 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE, 
Pays Interest on Deposits. Has for sale 

Secured 








Investments. 
CAPITAL, - = = = ®& $1,000,000 
CALL AND SEE OR WRITE TO US. 


B. H. Warner, Prest. |W. B. Rostson, Secretary. 
Jno. Joy Epson, V.-Prest. W.B. GuRLEY, Act’g Treas. 





INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 
Manufacturers and constructors of glazed Terra 
Cotta conduits for electric wires of all descriptions. 
Approved by the engineers of the District of Colum- 
bia and local companies. Can examined by 

interested parties. 


PRANTED—ELECTRIC LIGHT 
SALESMEN to 
England States. None but first-class men 
with experience need apply. 
Address, giving reference and experience, 








travel in New 


with salary expected, 
“A” 
Care of ELECTRICAL REVIEW, 
13 Park Row, New York. 


FAST THROUGH EXPRESS, NEW YORK TO 
ATLANTIC CITY VIA PENNSYL- 
VANIA RAILROAD. 

Atlantic City is, by large odds, the most 
popular seaside resort of the Atlantic coast. 
It is a great city, located ona grand beach, 
and surrounded by salt water. The bathing 
is celebrated for its excellence and safety ; 
the fishing is famous, and the facilities for 
sailing unexcelled. It is the people’s pleas- 
ure ground. and in its accommodations every 
taste can be satisfied. Finely appointed hotels, 
less pretentious ones, and cottage boarding 
houses without number, supply the wants 
of every class. 

The enormous and wide spread popularity 
of the place has moved the Pennsylvania 
RaiJroad Company to continue in service, 
during the Summer, its fast through express 
train from New York, which proved so suc- 
cessful during the Spring. This train, 
equipped with Pullman Buffet Parlor Cars 
and Day Coaches, will leave New York at 
1.50 p. M., Newark, 2.16 p. m., Elizabeth, 
2.25 Pp. M., Trenton, 3.17 P. M., and arrive at 
Atlantic City at 5.85 p.m. This is the first 
through express ever run between New York 
and Atlantic City in Summer. 

To the people of New York and Brooklyn 
it opens up a new and delightful Summering 
point, so easy of access as to be almost at 
their doors, while residents of New York 
Stute and the cities of New England may 
leave their homes in the morning and stop at 
the seashore, with but one change of cars. 

The through express, cast bound, leaves 
Atlantic a! at 9.00 a. M. and arrives at 
New York, 12.40 p. m. 








PATENTS. 
RLECTRICAL REVIEW 


PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
of novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prize depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All 
business receives the direct 
personal supervision of the 
Manager, whose long cxperi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S. Patent Office and as a 
Patent Attorney, insures 
thorough and _ satisfactory 
work. 

£11 communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 
PATENT BUREAU, 
‘3 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 








FOR SALE —An established 
Machine Shop. Complete in every 
detail. Tools all new and modern. 
Planer, Shaper, Lathes, Drill, Mil- 
ler, Gear Cutter, etc. An opportunity 
seldom offered. Address, ** B,’? 
Care ELECTRICAL REVIEW, 


13 Park Row, New YorK. 





ANTED.—A FIRST-CLASS ELEC- 
TRICIAN. One thoroughly familiar 
with arc and incandescent lighting; also 
stationary and railway motors. A man of 
intelligence, with business qualifications, 
capable of taking charge of the electrical 
part of our business and carrying it to a 
successful and financial result. None 1:eed 
apply unless can give first-class references. 
Address at once, naming’salary desired, 
Sioux City Street Railway Co., 
SIOUX CITY, IOWA. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JUNE 24, 1890. 








430,606 Magnetic power equalizer. 430,607 430,- 
608 Electro-mechanical combination lock ; William 
W. Alexander, Kansas City, Mo., assignor to the 
Gill-Alexander Electric Manufacturing Company, 
same place, 

430,622 Electric lamp support; James Chase, 
Rochester, N. Y. 

430,633 Electric temperature regulator ; Lucien 
F. Easton, La Crosse, Wis. 

430,634 Regulator for dynamos; William H. EI- 
kins, Boston, Mass. 

,636 Electric circuit controlling apparatus; 
Edwin R. Gill, Jr., Pleasant Hill, assignor to the 
Gill-Alexander Manufacturing Company, Kansas 
City, Mo. 

430,637 Automatic signal and switch controlling 
apparatus and verifying mechanism ; win R. 
Gill, Jr., Pleasant Hill, assignor to the Gill-Alexan- 
der Electric Manufacturing Company, same place. 

430,645 Incandescent lamp hood; John Heath, 
Plymouth, Mass. 

30,686 Switch for electric locomotives; Frank 
B. Rae, Detroit, Mich., assignor to the Detroit Elec- 
trical Works, same place. 

30, Commutator for induction generators 
for telegraph lines; Walter 8. Richards, Boston, 
a assignor of one-half to Geo. B. James, same 
place. 

430,690 Electric railway; William Robinson, 
Boston, Mass. 

430,696 Insulator; William H. Seamon, Rolla, 


0. 
. Are lamp; James J. Wood, Brooklyn, 

430,735 Annunciator; Robert P. Garsed, Norris- 
town, Pa. 

430,747 Deere exchange apparatus. 430,748 
Telephone exchange key-board apparatus ; Joseph 
J. O'Connell, Chicago, Lil. 

430,759 Graphophone; Roswell H. St. John, 
Cleveland, Ohio. 

430,764 Electric lock ; Chas. B. Beers and Wm. 
B. Tuttle, Bridgeport, Conn. 

430,804 Electrical calculating system; Herman 
Hollerith, St. Louis, Mo. 

430,838 Method of electric welding or metal work- 
ing ; Mark W. Dewey, Syracuse, N. Y., assignor to 
the Dewey Corporation, same place. 

430,846 Insulating joint; Emil F. Genrert, New 
York, N Y. 

430,865 Electrical indicator; Harry W. Leonard, 
New York, N. Y. 

430,868 Regulation system for electric circuits; 
Cyprien O. Mailloux, Brooklyn, N. Y. 

430,918. Telephone mouth piece and holder; 
Elizabeth B. Bell, Washington, D. C. 

430,926 Suspending device for electric conduct- 
ing wires; William M. Davis, East Weymouth, 


430.932 Manufacture of incandescent lamps. 
430,933 Filament for incandescent lamps. 431,018 
Dynamo or magneto electric machine; Thos. A. 
Edison, Menlo Park, N. J , assignor to the Edison 
Electric Light ae, New York, N. Y. 

430.934 Electric lighting system; Thos. A. Edi- 
son, Menlo Park, N. J. 

430,960 Telephone system; Isidor Kitsee, Cincin- 
nati, O., assignor by direct and mesne assignments 
of one-half to Jerome Carty and John A. Weider- 
sheim, Philadelphia, Pa., and Chas. J. Kintner, 
New York, N. Y. 

430,967 Fusible cut-out; Isaac N. Miller, Cincin- 
nati, O. 

430,974 Electric connection; Hercules Sauche, 
Detroit, Mich. 

430,990 Galvanic battery. 430,991 Carbon for 
electrical purposes and the process of making it; 
John H. Davis. Findlay, O., assignor of one-third to 
Teatman Bickham, same place. 

430,992 District police and fire telegraph; Chas. 
C. Duke, Trenton, N. J. 

431,011 Electric railway signal; William J. Smith, 
Charlottesville, and James W. Fox, Lexington, 
Va., assignor of two-thirds to Asher Ayres and 
Geo. C. Jordan, both of Staunton, Va. 

431,017 Block signaling system for railroads; 
Mahlon S. Conly, Hyde Park, Ill. 


R.D. WILSON & CO. 


PROMOTERS AND DEALERS IN 


Fleetric Securities 


EXCLUSIVELY, 
offer a limited number of shures of the 
treasury stock of the 


NEW ENGLAND 
PRINTING TELEGRAPH COMPANY. 


Capital, $1,500,000. Par Value, $50. 


President, FRANK B. DOLE, Boston. 
Directors = 
Frank B. Dole, James P. Cook, Boston ; 
Geo. W. Slade, Fall River; Abner Mc- 
Kinley, Canton, Ohio; P. 8. Jennings, New 
York; John R. Reed, Westfield, Mass. 


This Company is the licensee of the 


Essick Printing Telegraph System 


' FOR THE NEW ENGLAND STATES. 


The office of the Parent Company is at 171 Broad- 
way, New York, where the sy: may be seen in 
operation on a line to Boston. 


Correspondence solicited; further infor- 
mation furnished ; and exhibition at 


113 DEVONSHIRE STREET, Room 21, 
BOSTON. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UO mM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®letinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


a 7 
Fuse Wire! Fuse Wire! 
Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. HH. GORDON ct CO., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 1156 BROADWAY, NEW YORK. 


Daniel W. Baker. 











ELECTRIGAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 
of any system of Arc and Incandescent Lighting, 
C ‘entral Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries 
— ADDRESS— 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Becohwen, New Xeuhe 











= Girard Buln BroadaChestnat Sts 
PSILADELPSIA. _ 


W.R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 
Manufacturers of 


Svenam TUBES, WHISTLES, 
NNUNCIA TOR RS, 
Electric & Gochontent’ Bells. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated { 
Catalogue. 


NOW IS THE TIME TO BUY 


AYRTON & PERRY'S 
CELEBRATED SPRING AMMETERS # VOLTMETERS. 


No Permanent Magnets. Scale divisions equal 
throughout. Portable. Direct Reading. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of | 

the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. | 
Catalogue of Standard Test Instru- 
ments furnished upon application, , 
THE E. S. GREELEY & CO., | 
Gano T Dey St., New Yorn. 













We have received large consignments from 
the makers and are prepared to fill 
orders for all ranges, AT ONCE. 


QUEEN & CO., = = PHILADELPHIA. - 








THE WYCKOFF PIPE (0, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND eh AY gg 


We have large works f 
ee 


WILLIAMSPORT, PENN. 


F. M. RICKETTS COMPANY, Limited, 


LAYERS AND REPAIRERS OF 


Submarine Cables, 
24 CORTLANDT and 19 DEY STREETS, 


New Work City. 
J. A. SEELY, President. W. G. SELLERS, Gen. Manager. 


tt ieteeneeneemmentenetl 
SP OOLs of different sizes and qualities on BRAIDER 
§, ready for the machines, in Red, Yellow and Green. 

2 ey = "to order. Send for Sample and Prices, . 


@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 
Mill, Bergen Point, N. J. 





SEND FOR CATALOGUE. 











Telephone No. 971 Spring. 


TE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 1©2 Broadway, N. Y. 














THE HORIZONTAL 


| )rilling Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








EUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Szxc. & Execrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


y, ELECTRIC LIGHT WIRE, 


<2 MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


oie and Factor, 67 STEWART STREET. PROVIDENCE, R. I. 









EUGENE F. PHILLIPS, Presrpent. JOHN CARROLL, Sec’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


st Gabrie: toci's, MONTREAL, CANADA 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


.W On ot i 2) De ht Oe. Se ee a DL BP 


129 BaenDWaY. NEW YORK. 


PITSBURGH, 








= ONLY 


(old Medal 4 as Be “ 





AWARDED FOR 


a) eS 


ee 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 





SSE GONDA. 
XS me Electric Batteries. 
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THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


MoO TOoOhn S 


FOR RUNNING 


ms. Shops, Elevators and Machinery 


OF ALL KINDS. 

























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, ut 

Low Speed, Perfect Regulation, Dik! ts 
Simplicity. 


TAIT OVUTP ITS 


—— FoR — 


Battery or Electric Light Circuits. 





ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 


15 H. P. MOTOR. 





The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 




















SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


= THE NATIONAL PIPE BENDING 6CO., 


84 River Street, New Haven, Conn. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 
DO YOU KNOW THAT YOU CAN 


HAVE YOUR OLD WIRES RE-COVERED 


By THE PATENT WOVEN PROCESS? 


WE make a specialty of re-covering old wires of any manufacture, putting on a covering not braided, but WOVEN, like canvas, unequalled for tensile strength, 
abrasion and insulation resistance, and thoroughly fire-proof, at a saving of many dollars per mile. 
Protect your expensive rubber-covered wires with a canvass jacket! Wealso manufacture the best line wirein the market, either solid or stranded. Write us for full particulars. 


AMERIGAN GIRGULAR LOOM GOMPANY, 620 Atlantic Avenue, Boston Mass. 
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THE CONSOLIDATED ELECTRIC STORAGE CoO., 


MANUFACTURERS OF 


THE JULIEN ELECTRIC STORACE BATTERY 


EXGLUSIVE LIGENSEES FOR THE WHOLE OF THE UNITED STATES 


OF THE 
STORAGE BATTERY PATENTS OF CHARLES F. BRUSH 


(LATELY OWNED BY THE BRUSH ELECTRIC COMPANY), 


AND SUSTAINED BY THE CIRCUIT COURT OF THE UNITED STATES.* 
BATTERIES FOR LIGHT AND POWER 


SOLD AT PRICES SO LOW AS TO DEFY COMPETITION. 

















\ For Agencies and Licenses, Apply to the Company’s Office at 120 Broadway, New York City. 


ALL OTHER INQUIRIES, MORE ESPECIALLY THOSE IN RELATION TO PURCHASE OF BATTERIES, SHOULD BE 
ADDRESSED TO THE PHILADELPHIA OFFICE OF THE COMPANY, 926 DREXEL BUILDING, PHILA., PA. 
*Electrical Accumulator Company vs. Julien Electric Company, 38 Federal Reporter, 117. *Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679. 


TELEPNONES FOR EXPORT. 


For South America, Gentral America and West Indies. 





| 
| 
| 











Genuine American Bell Telephones, Blake Transmitters and Magnetos. 


‘““WILLIAMS” MACNETO CALL BELLS AND SWITCHBOARDS, STANDARD 
STYLES. PATENTED TELEPHONIC APPARATUS AND 
SUPPLIES OF ALL SORTS. 


send for Reduced Price List and Catalogue. 


All Export orders must be addressed to the Sole Assignee of the Inventors, PROF. BELL and FRANCIS BLAKE. 


THE TROPICAL AMERICAN TELEPHONE COMPANY, Lid., 


95 MILK ST., BOSTON, or 10 CORTLANDT ST., NEW YORK. 


on 


E. S. Cogeees & Co., B. Blum & Co., or J. H. Bunnell & Co. 




















INGOTS, CASTINGS & MANUFACTURES . 
THE PHOSPHOR BRONZE SMELTING CO LIMITED i Pat. Mar. 19, 1889. THE OLD STYLE. 
Bz AREMNE Priaccirnia Pa US | { THE ACME LINK BELT 
ORICINAL MANUFACTURE F PHOSPHOR- | . IS MADE ONLY BY THE 
Be in THEMMNMITED STATES ANG BWP | | Page Belting Company, Concord, N. H. 
| _ BRANCHES: Boston, New York, Chicago, San 
} | Francisco. Also, manufacturers of all ‘the 
| staple — of L eather Belting and Lacing. 
| Send for Illustrated Catalogue—a valuable 





| treatise on belting, Free. 





Grimshaw Patented White. Core 
WIRES and GABLES. 


EXTRACT FROM THE REPORT 





i — or— - 
J FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPER. 
DR. SCHUYLER S. WHEELER, NEW YORK INSULATED WIRE Oo., 
ON Secretary. Manufacturers, 


oorany, Gen" Ma ‘649 & 651 BROADWAY, WN. Y. 


flr. ffassner’s ry Rattery 


== FOR ——— 


OPEN CIRCUIT WORK. 





— [faderground fre [ight fires in flew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducta 

of the Johnstone 8 + pews of conduits. The cable is a B/SHOP GUTTA 

PERCHA WHITE CORE , and was laid immediately after the order for the 

work was given. The ‘cable was connected to overhead arc light wires by 

running it up in a two-inch iron pipe fastened to the outside of an ordinary 

| city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side~ 
walk and up the front of the stores. This line has been in continuous use 





THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 
No. Height. Width. 


for two moaths, carrying a pressure of 2,600 volts, and it shows an actual 18. Rectangular (Double Cel), 7} in. 3% in. x 3} in. 

rise in insulation with age and use, as will be seen from the following tests : i. Cylindrioe! (Goameliia am z. at re att 
Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 15. “ oe - ae Se 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 10. “ 5“ 3 CO 


19. Oval, 64“ 32in. x 1} in. 
02. Rectanguiar, 4° 2 We 


A. SCHOVERLINC, 


Sole Agent and Manufacturer, 
1 1t Chambers Street, NEW YORK. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO.,| > 


420-426 EAST 25TH ST., NEW YORK. 
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Chicago, May. 19th, 1890. 
CENTRAL ELECTRIC CoO., 


116 and 118 Franklin Street, 


CHICAGO, ILLS. 
Gentlemen : 


Please furnish this company 1,000,000 feet No. 14 
B. & S. Braided Okonite Wire. 


CHICAGO EDISON COMPANY, 


By CHAS. B. HOLMES, Purchasing Agent. 


TEATS WHAT TALES! 











DRAW YOUR OWN CONCLUSIONS !! 





100k fo us for Electrical Supplies of Every Description. INCANDESCENT 


WE GUARANTEE PROMPT SHIPMENTS, LOW PRICES AND THE BEST OF GOODS. 


\ Sener 
ON SOUTHERN ELECTRICAL SUPPLY CO, || LLA|M|P/S 


A $23 LOCUST ST., Saeens 





























TRANG 


Ne MARK . 
WIRES, CABLES, TAPE AND CORD. Between Eighth and Ninth Streets, ST. LOUIS, MO. All Kinds of Fittings. 








WRITE FOR CATALOGUE. 


JOHN STEPHENSON COMPANY 


IMI TED, 


s+ NEW*+YORK., © 
» Street Cars 


FOR 


Blectric Motors. 




























BROWNLEE & CO. 


ace gen Bea THE WALKER ELECTRIC 60. 


DEALERS IN 
MANUFACTURERS OF THE 


Poles, Sross Arms, Pins, Etc. 


zm nex ocrsconat rors | WALKER ELECTRIC METER, 


for electric yt andelectriclighting. Perfectly 


—~ Mh Ry ye ys FE THE ONLY RELIABLE METER IN THE MARKET, 


length. 


~~ tia 50 BROADWAY, 


CROSS ARMS AND PINS 
at lowest prices. uow Te OTT Em Vice Prost. Saas Meneae N EW Y 0 R K ‘ U z S ei A " 


~& 
LEWIS G. TEWKSBURY, Sec’y an 
SHND FOR CIRCULARS. 


—LEFFEL— 
WATER WHEEL. 


Seno FoR Catacocue, @ 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. oR 110 Liberty ST... N.Y. 





THE OLD RELIABLE 




















ep ets oe = 
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SPRACUE ELECTRIC RAILWAY SYSTEM. 





MORE THAN ONE HUNDRED DIFFERENT STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION. 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE ORDERS FROM STREET RAILWAYS FOR ELECTRICAL EQUIPMENTS. 





The Sprague Electric Railway System has been proved to be the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 





SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


16 and 18 BROAD STREET, NEW YORK. 





CONRAD N. JORDAN, President. 


E. GOCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 





LIST OF DYNAMOS IN STOCK. 











Q- 12. 12. 2 
Sgleaglied jee. 3 .|% a 
55/858 So Ghee dalb aging te an 
Bslssels8s\cRemogissdiecles| & 
BE |SFF|s50|s%e £é slo oe 
By Ze iznm ian cee - Ss 33 & 

six}/y|/zP fe Bs 

Cc Oo lontadll . otal. coven 6.5] 1 530 
a ttt ig Benn ito 6.3] 1 530 
ee Bead ore | 8.0/2 530 
Ey Rete woe Rect: 12.0 | 790 
a eee gg ape ee 12.5 | 26! As 780 
Beam es eee 18.0] 246| & | 780 
Ey eee Pet mare 15.013 |& 990 
he WD Reestienel 15.6|3 || 990 
Fee eet Fa eee 15.0] 8 900 
NY Ge Bae 60 116.0)/3 |S] 990 
Ee Stee 0908 Feat 21.0 | 4%) | 1,360 
































LIST OF DYNAMOS IN STOCK. 
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THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public tte = satisfaction .”"—Richmond, Va., U. 2 a: Co. 
‘The heat is pleasant, sufficient and economical.”—Marlborough, Mass., Streat R: 


FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO0., RICHMOND, VA. 

















SPECIAL NOTICE. 
VOL. VII + VIII, 


PROCEEDINGS OF THE 


Ej) tation Electric Light Ass’n Conventions. 


Held at Niagara Falls and Kansas City, 
hf pubiehed in ote Gn bots form, See bound), - 
been decided to accept a few ‘es of appropriate rti 
"Eis melerias ben sedis eee ofthe ‘ a 


MAN’'F'R'S ADVERTISING BUREAU, 


Bens. R. WESTERN, 111 5 
FR yg Write for Liserty St., New Yorn. 























euce D> 
4 
- 


NATIONAL CAREREON CO. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG ‘LIGHT GARBONS 


AND BATTERY MATERIAL. 





Porcelain Electrical Supplies and Specialties, 


~ EMPIRE CHINA WORKS, 
1444156 Gree, GREENPOINT, BROOKLT, D2. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” RPOSES. 


THE 


lied Hell Telephone Company 


95 MILK ST., BOSTON, MASS. 











A 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele-| 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


eames 











SUBSCRIBE See [Doe 


FOR THE | four spindle drills for pate 
NOW ecectaicat review. for years sapped 


SERS! TIVE 














WELLINGTON 
melt Molder | fz, z|r aes 
yo existence HA tighteneran L chinery to order. 
4 a o Belts, | vided. i speeds talogue of fine 
W.R.SANTLEY & CO. | Dwight Sate Machine Co. 





WELLINGTON, O. 
HARTFORD, CONN. 








Tae WHSTON STANDARD 


VOLTMETERS «° AMMETERS. 


ee 


_ s 
a sail 








These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
SEND FOR ILLUSTRATED CATALOGUE. 


WESTON ELECTRICAL INSTRUMENT GO,, 


Office and Factory 114 William St., NEWARK, N. J. 
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~~ 
« @Consteuetion CompueETE PowERS PLANTS - = 
LECTRIC LIGHT FraiLway Duty ano Power 
< Ms [NTOSH & SEYMOUR ENGINES =— 
Compound & High Pressure. 
yy *““NONE SO COOD, NONE TO EQUAL.” 


<3 CORRESPONDENCE SOLICITED ©=— 








Watpo P Apams, 
Gen Manager. 






CHICACO. 





<C. && CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 


_ Electric Blowers for Ship Ventilation. 
exiesl) | MOTORS 0 HOISTS MINING TRAMWAYS. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 
















[ | iemms Equipment of Machine Shops, Printing Offices, Factories 
aL and Entire Buildings, with Electric Power. 





One-eighth horse-power to 50 horse- 








power in stock. = a gee ls = New England Office, 63 Oliver Street, Boston. 
ae sum : Philadelphia  ‘‘ 38 South Fourth Street. 
OVER 8,000 MOTORS IN ACTUAL OPERATION. =8=39£——— Chicago “Phenix Building. 











“C.& C.” ELECTRIC MOTOR COMPANY, 


402 & 404 Greenwich Street, NWew Work. 


rae NE: Vw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains ‘and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, | 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


























ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, Newry York. 











Oe ne 
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WHY IS IT THAT THE 


THOMSOR-HOUSTON SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 

















IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Qua.ity. 


THE SYSTEM 


Is Complete in Every Detail. 





75,000 ARC LAMPS IN DAILY OPERATION. 


o€THE THOMSON-HOUSTON ELECTRIC COMPANY. be 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 
503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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GRIMSH4W AND 





EENDALI « SLADE, 


48 MIitE& STREDT, BOSTON, 


> EHlectrical «+ Supplies. ~& 





ACCENTS FOR 


New York Insulated Wire Company and Detroit Motor Company. 





CONTRACTORS FOR 


ALL SYSTEMS OF ELECTRIC LICHT WIRING. 








B. D. WIRES. 


ELECTRIC MOTORS FROM ONE-TWENTIETH H. P. UPWARDS. 





JOHN A. SEELY, President. 


JAMES A. TAYLOR, Treasurer and Seeretary. 


SEELY & TAYLOR MANUFACTURING CoO., 


24 Cortlandt Street, 


Seely’ oH Patent Gopper Beveled Edge Sleeves *Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AERIAL CABLES AND HOUSE WIRLNG. 








Fig. 1 represents 
Copper Tee used for 
branching from main 
cables, as shown in 
Fig. 2. 





Newry York City. 





Fig. 8 represents a 








Copper Sleeve used for 





straight connections 


These sleeves are bevel edged, 
thereby preventing abrasion of 
insulation when placed over 


for continuation of 


cables. 


same. 


THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


es ‘ SEELY & TAYLOR MFG. CO., 24 Cortlandt Street and 19 Dey Street, New York City. 











NATION ATL, 


Electrical Manufacturing Co., 


(4 and 16 Vesey Street, New York, N. Y., 
SUCCESSORS TO THE ELECTRICAL DEPARTMENT, NEW HAVEN CLOCK CO. 


“THE MICROPHONE.” 


MICROPHONE. 





THIS BATTERY LEADS THEM ALL. 
ELECTRICIANS WHO HAVE USED IT, PRO- 
NOUNCE IT THE BEST. WE GUARANTEE 
THAT IT WILL OUTLAST TWO CELLS OF 
THE “LECLANCHE’’; ACTUAL TESTS 
HAVE PROVEN THIS. THIS CELL TAKES 
UP THE SAME SPACE AS A “‘LECLANCHE”’ 
BATTERY. THE ZINC IS THE SAME SIZE. 
TWO DOZEN ZINCS CAN BE CARRIED IN 
THE POCKET. THIS FEATURE ALONE 
i SELLS THE BATTERY. 

THIS CELL COSTS BUT A FEW CENTS 
MORE THAN THE ORDINARY ‘“‘LECLANCHE”’ 
AND GIVES TWICE THE SATISFACTION. 
ONE OF THE LARGEST TELEGRAPH COM- 
PANIES HAS ADOPTED THIS CELL. 

SEND FOR OUR CIRCULARS AND TES- 
TIMONIALS. 

PRICE OF CELL COMPLETE, $1 00. 

LARGE DISCOUNT FROM THIS PRICE 
TO THE TRADE. 

SEND FOR OUR GENERAL CATALOGUE 
OF ELECTRICAL SUPPLIES, ILLUSTRATED 
IN COLORS, SENT FREE TO ANY AD- 
DRESS. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, X. J. 


Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 


HYDRAULIC PRESSES. 


ALL VARIETIBS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
WATSON & STILLMAN, 


210 East 43p STREET, New York City. 
Specia/ Attention to Electrical Work. 


THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered <‘lexible Conducting Cord 

of various sizes for Incandescent Lighting,e 


Spikes, Pole Steps, Lag Screws, Drive Screwa, 
Turn Buckles. Eta. 

















EDISON MACHINE WORKS, 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 
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HAZAZER & STANLEY, |ELECTRICAL SAFETY COMPANY, 


SOLE OWNERS OF 


THE CARTWRIGHT ELECTRIC PROTECTOR. 


ELEGTRIGAL —iIs Simple in Construction and Unfailing in Action.— 


A PROTECTION TO ALL ELECTRICAL INSTRUMENTS 
: * & Against destruction liable to occur by lightning or the crossing of a “live” electric light 
oO u se li rn * S t n a wire (poorly insulated or broken) with telegraph, telephone or other grounded ts. 

\ Will also take care of instruments used on fire alarms and all metallic circuits. 
At the Recent Test before the BOSTON FIRE UNDERWRITERS’ UWION, the Carr- 
WRIGHT PROTECTOR was the only instrument which successfully fulfilled all the 


32 & 34 Fran kfort Street, requirements, and was approved of and accepted by the Board. 


Boston Boarp oF Fire UNDERWRITERS, 
55 Kizsy Sr., Roo 


m 63, 
NEW YORK hee 3 5 Os panned ncctanheige 
° H. E. Townsenp, Esg., Treasurer. 
Dear Sir: In reply to your favor of this date, permit me to say that the Cartwright Electrical Pro- 
tector submitted 5 had company at the recent test of Electrical Safety Devices made by the Boston 























T. W. NESS, Montreal,- - - Agent for Canada. | iietost andthe use of the sald Proctor will be approved by oun spectre. Lame yoursiruyy 
, , igo 
EDISON ELECTRICAL SAFETY COMPANY, 
Room. 21. No. 146 FRANKLIN STREET, BOSTON, MASS. 
MINIATURE INCANDESCENT nth partie nese yng 


















ELECTR IC LAMPS "|| International Electrical Exhibition, 


8 to 40 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, AT FRANKFORT-ON-MAIN, 
Which shows prices of, and experiments with Edison Lamps, From 15 May to 15 October, 1891. 


and gives directions how to make a Cheap Battery 
to operate them, Any intelligent boy can make and use these Application to be sent to the Committee (Mr. Leopold 
batteries and Jasags. Sonnemann, Chairman), Frankfort-on-Main. 


EDISON LAMP COMPANY, Harrison, N. J. 


W.L. SCOTT, President. J. F. PORTER, Vice-President. c. W. BRINK, Secretary. 


St. Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


203 NORTH EIGHTHU STREET, 
WRITE FOR QUOTATIONS. sr. L.OUIS, Mo. 


Huy The Schuyler Apparatus 


IE WovU WAanyT THE BEST 


ARC LIGHTING SYSTEM. 


a | | 



























== — —— 


OFFICE AND FACTORY, MIDDLETOWN, CONN. 


Western Office, Room 456, TNE ROOKERY, 
CHICAGO. 
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EUREKA TEMPERED COPPER CO., ADAMITE TRIMMINGS ELECTRICAL 
Only Manufacturers of PURE COPPER Tempered for PURPOSES. 


MANUFACTURED ONLY BY 


Brush Copper, Commutator Bars, BERNARD go 79 and _ Duane St., New = 


Copper Wire, Gear Pinions, ‘E- i] & 


Trolley Wheels Bearings. 


Cylindrical ee Cell. 













EASTERN OFFICE: FACTORY: 


35 BROADWAY. | NORTH EAST, PA.  eeeaet 


| 











Push Button. 





ATO PARER-RUSSELL MINING » MPG 6. 











MERMOD-JACCARD BUILDING, 
Cor. Broadway and Looust St. Rooms 307 and 308, 
ST. LOUIS. 
UNIFORM IN QUALITY, LONG LIFE AND GOOD wail 
Battery Covers. Push Button Shell. Lamp Switch Handle. 








We make no extra charge for work requiring special shaped dies, 
Before placing your orders, WRITE TO US for estimates. 


| 
Washburn & Moen Mtg 0. | We guarantee QUICK deliveries, BEST quality work 


WORCESTER, 1S. | Plug Handle, and LOWEST prices. 


MAKERS OF | BERNARD DREYFUSS, 79 AND 81 DUANE STREET, NEW YORK. 


IRON * STEEL ‘CARBON PLATES # CARBON BATTERIES 


moana ELECTRIC LIGHT CARBONS. 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, | “ADE FROM NATURAL GAS BY PATENTED PROCESS. 


In Long Lengths, Galvanized by our Patent Continuous | SO LAR CAR BON & MANUFACTURING Co., 
peta | 95 & 97 FIFTH AVE., PITTSBURGH, PA. 











: (a lron and Copper Wire for Electrical Purposes. | | 








The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the —— Tele ee od Service, +o _ = Age a manufac- 
ones for electric purposes, has filled every requisition as regards strength, e sof quality,and | 


conductive 
‘i Send for Ge tdete and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser | 
vice.”” Sent fr ree on application. 











New York Warehouse. Chicago Warehouse, | 
(‘6 CLIFF STREET. 107 & 109 LAKE S&T. 
| | 
ELECTRICAL APPARATUS, | PACKING. 
Telegraph and Telephone Supplies, | 7 j | 
ieteeiees | Corliss Engines pte 
opp. Willard's Hotel, WASHINGTON, D. ©. an arnt: W mE 2) 
The Lane & Bosley Co. | * 
SperryElectric Company, 9 = mosaT STAAR-TRERDS: 
Factory 195-207 Canal Street, Chicago, IL | . eserbed in an it ta von a nphiet, | «~=ORps-Via each A em Dodel te 


MANUFACTURERS OF THE ested. 
Improved Sperry High and Low Tension | 


(Opposite Astor House.) 
Systeme of Arc Lighting, } 
Claiming the Highest Efficiency, Reliability | | J.H.CHEEVER treas. J.D.CHEEVER very, TREAS 


and Durability. Perfect Regulation. | 








E"ARADAY Gambons Co., 
ELEGTRIG LIGNT GARBONS, = prevssunce Pa 


+ \= are the exclusive Western Agents of 


WASHBURN & MOEN. 


a 























WESTERN ELECTRIC C0. - : - Chicago, II". 
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svecrne UGH HLLINOIS ELEGTRIG MATERIAL GO. 24! txt sulin 








CHICACO. 

pene POLES. 

Trinidad Weather=-Proorfr Wire, Bishop White Core Wires, 
The only Moisture-Proof Wire in the Market. CIVE US ATRIAL. Best Rubber Covered Wires in the Market. 

















——THE TRANSFORMER SYSTEM. —— 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Hquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[= Correspondence Solicited. Specifications and Estimates Furnished Free. 




















¥,) 5 —————- 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UOUNEQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 














Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 

x Safety, Reliability, and Financial Success fully Demonstrated. Plan 
moe, of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Mma: Series. Lamps, 10 to 100 Candle Power. Long Life without 
2 Blackening. Dynamo Self-Contained and Automatic. 








Na SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 


STEVENS & BABCOCK, 


HAST SAGINAW, MICH. 


GEDAR POLES 


am JOR -— 


ELECTRICAL PURPOSES | ELECTRICAL ENGRAVING, ae 


“ — CTRICA 
AsK FOR PRICES. Seno fe CATALOGUE & & ELE © ENGRAVING, 
Delivered any part of the United States. | OF EVERY DESCRIPTION. __ 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


Pee For Electro-Plating, Electrotyping, Copper Refining, Eto. No Reversing. No Water, No, Noise. No Spark. 
Seo SATISFACTION GUARANTEED. 


?. woe THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


— NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 329 Rookery Building. KANSAS CITY, Rialto Building, NEW ORLEANS, 101 Camp 8t. 
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Tt Wensrron b Duyuura Drm 10 Motor Go,, oF Bautimore, Mo. 







MANUFACTURERS OF 


ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


SPECIAL FEATURES: 


High Efficiency. 3< Slow Speed. 


For full information and circulars address, 


Dyno eae igh 


 GHADBOURNE, HAZELTON & CO. 


SOLE sm i AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING cities.’ 





Ta BE 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 433 North Broad St. 
PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 


The Mitchel Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAKERS OF 


ARTISTIC 


Hegre’ & CNNNINALLON EiXTUreg 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec= 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 8388 BROADWAY, 
NEW YTORzZ. 














| 
| 


| 





w= dirermic iG nr . oT 





BOSTON erries, 


as 339 WASHINCTON STREET. 
NEW HAVEN OFFICE, - 


- 94 CHURCH STREET. 





Ex = 


Empire Gity Evectaric Co. 





INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 





HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Wire, Bells, Push-buttons, Flexible 
Burglar Alarms, Etc., Etc. 








Batteries, Cord, 





ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, a Shade-holders, 
tc., tc. 





ALI: HINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“( FOR Kel MOTORS i be 


WOUND FOR ANY CURRENT. PEREECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 





Office, 115 BROADWAY, N.Y. Western Office, 425 THE ROOKERY, GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIFReE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


« PATENT “K. K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


18 South 4th Street, Philadelphia. 111 Water Street, Pittsburgh, Pa. 455 Rookery Building, Chicago. 


Electric Railways and Power Stations 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 
WORKS; JERSEY CITY, N. J. 
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UNITED STATES ELECTRIC. LIGHTING CO. 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 


ARC INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS.==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


ELECTRIC eetipies and GENERATORS. 
a 












































NEW U. 8. MOTOR. 
Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required EH. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New U. S. Catalogue on Incandescent Lighting and Motors. 











GENERAL OFFICES: 
EQUITABLE BUILDINC, | 20 Broadway, N. Y. 
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Ho more broken acid bottles, hence time, money and material are saved 





ECONOMIC FLUX BULB 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. 

It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 

tures for dynamos and motors. 


IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. 


Contracting companies will realize its merits b: 
dinh 


year for each workman ; time 





$1.00. 


industry where the soldering iron is 


vane? BOSTON WOVEN HOSE Co., 
No. 226 DEVONSHIRE STREET, 


ting for old 
No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. 
Sent by Mail, Postpaid, on receipt of Price. 
The Bulb is made ofrubber. It contai1s a wick which is always moist or wet, and ready to supply 
acid in any quantity desired. Gentle pressure on the Bulb 
It is more convenient and economical than the use o 


noting the saving of Ten Months acid suppl. 
Bottles and filling same not considered. row 


$1.00. 


verns the flow of acid. 
rosin, and it is indispensable in any trade or 


BOSTON, MASS. 





* HAMMOND” 








Sate 


TYPEWRITER 


SPEED UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Boston, New Orleans, Etc. 


THE HAMMOND TYPEWRITER C0, 


447-449 East 52d St., New York. 
77 NASSAU ST., NEW YORK. 


617-619 Seventh St, NW. Washington. D.F 


© panecane 
C 0 N D E N § E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


66¥N STOCK at San Fran- 
cisco, for immediate delivery : 
50 horse-power and one 75 
Write 





WM. MARSHALL, 
MANUFACTURER. 





One 
horse-power Ideal Engine. 
for catalogue and prices.” 


A. L. IDE & SON, Manufacturers, 


SPRINGFIELD, ILLS. 





Electric Light Installations 


AND THE 


Management of Accumulators. 
BY SIR DAVID SALOMONS. 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. 





A General Survey of the Practice of 
Electric Lighting and the ment 
of Accumulators, with recommendations 
to assist in obtaining successful results. 


PART I. 


Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures ; their causes 
and remedies. 


PART II. 

Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 
and Wiring, Rules for Prevention of | 
Fire Risks, Action of Cells with, 
Dynamo, Methods of Working and) 
Governing, | 





Alternating Currents, | 
Testing and Estimates. 


PRIGE, $1.50. 


Copies of this book will be mailed, 
postage —— to any address, on | 
receipt of price. | 

Address 
ELECTRICAL REVIEW, 
P. 0. Box 3329. 13 Park Row, N. Y. 


THE POPE ELECTRIC CLOCK CO., 


94 and 96 Nassau Street, N. Y. 


? 








This Com is prepared to supply Electric 
Clocks at on the same price as an ordinar 
regulator. No winding wMfatever. Only one cell 
of battery uired. pense to run, about 25 
cents a year. Each clock complete in itself. 








WHIPPLE’S 
Electric, Gas «° Street Railway 


FINANCIAL REFERENCE 


DIRECTORY 





CONTENTS : 


List of all Electric Lighting and Power Stations, with Officers, Sys- 
tems, Steam Plants, Day Circuits, Financial Standing and other 
data. 

List of all Isolated Electric Light Plants. 

List of all Gas Light Companies, with data. 

List of all Street and Electric Railroads, with data. 

List of all Telephone Stations. 

List of all Electric, Gas and Street Railroad Associations, with 
Officers and Members. 

List of all Manufacturers and Dealers in Electrical Supplies of any 
kind, with ratings. 

List of all Bell Hangers, Engineers, Contractors, Electricians, Travel- 
ing Agents and the General Trade, with Financial Ratings. 

Prices of Electric Light and Gas in every city and town. 

And much other information of great value to the trade. 


Special 
attention given to the Domestic Electric Trade. 





Send in your Subscriptions. See that you are Correctly Reported. 


PRICE, $5.00; with Confidential Commercial Ratings, $10.00. 
Advertising Rates made known on application. 


THE FRED H. WHIPPLE CoO., 


New York Office, DETROIT, MICE. 


Temple Court. 


WRITE 


is PARE ROW. N 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Hv YTorR =z. 

















Manufacturers — 





18 Fulton Street, Brooklyn, E, D. 





H.E.& CC. BAXTER, 





NEW EHLECTRICAL BOOKS. 








PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PERREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


PRICE, . - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - 75 CENTS, 





EXPERIMENTAL SCIENCE.| MODERN VIEWS 


OF 
GEO. M. HOPKINS. ELECTRICITY. 
TREATING THE VARIOUS TOPICS — 


OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. . 


OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


PRICE, - - - - $400. | PRICE, - - - ~=- $200. 
ELECTRICAL REVIEW, taper 
(3 PARK ROW, NEW YORK. 


P. Oo. Box 3329. 
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ECONOMY, 
SIMPLICITY, 








DURABILITY. — ———- 
THE MOST PERFECT | TANDEM 
COVERNINC , = COMPOUND 





EVER OSTAINNGE, x — _ RR aera 
For Electrical Lighting, Electrical Railways and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 





New ILLUSTRATED GATALOGUE 
NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 


THE GARVIN MACHINE CO., 


Laight and Canal Sts., New York. 














ae 





Z \ : _ 7 
REGULATION- DURABILITY. “"==saes estan 
ayy SIMPUCITY-SELFCONTAINED 

“an gra -COMPOUND 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Pau 
ALBERT FISHER,! 89 Liberty Street, New York, Eastern Agent. 








| 
| 








JARVIS ENGINEERING COMPANY. 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations 


—: AGENTS FOR :— 


ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS 








Gi Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designe 
with special reference to the Hienest EFFiciENcY 








weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


TRG, PA. 





a =e 


= ' a a 


IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH; MORSE & CO., KANSAS CITY, MO. 








Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet | 


ST. LOUIS, CHICAGO KANSAS CITY AND OMAHA. 





CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 





WILLIAMS & POTTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


| 





PALERMO MICA CO. 


MINERS OF 


IVI ICA. 


WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MICA 
IN THE UNITED STATES. 





NEW YORK. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 

These ongines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 

, in Steam Consumption and Superior regulation guar- 
wapanteed. Self-contained Automatic Cut-off Engines 12 to 200 

B. P. for driving Dynamo Machines a Specialty. Illustrated 
Circulars, with various data as to practical Steam 
Engine Constructiou and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


N. W. ROBINSON, 154 Washington St., Chicago, TI]. Robinson & Cary Company, St. Paul, Minn 





In Use, Over 2,500, 














NEW ENGLAND BUTT GO., 


PROVIDENCE, R. I.,U. S. A., 








MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 


FOR COVERING CABLES, 


Sing!e, Double and Triple 
WINDERS, 
Horizontal and Upright 
Taping Machines 


Cabling Machines, 


16x24 DOUBLE BRAIDER, 


Measuring Machines, Stranding Machines, Etc., Etc. 
FIN CASTINGS A SPHOCIALTY. 





Se alae wk 
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S 
1a PP LY COMP p Ny, 
FIFTH AVENUE, CHICAGO. 


ers and cabinet makers 








~xG 





The larger part of our store being still in the hands of carpent 
we have not as yet filled it with the general stock intended, still we have a large stock 


ready to ship from, prominent among which we would especially mention 


SIMPLEX WIRES, BRYANT SWITCHES, FUSE WIRE CUT-OUTS, CLEATS, 
RUBBER TAPE, POLE STEPS, CROSS ARMS, INCANDESCENT STREET HOODS. 


We can fill orders promptly for Bernstein Incandescent Lamps, Russell Mast Arms and 
General Electric Light Supplies. 
GOOD FIGURES ON POLES. 








WEEE, Wovdo BUY 


An Incandescent Lamp, claimed to take a SMALL AMOUNT of CURRENT 
at first, but which really takes DOUBLE THAT AMOUNT after a comparatively 
SHORT SERVICE; 


On, 
An Incandescent Lamp taking a MODERATE and UNIFORM AMOUNT of 
curren t, and ae LONC LIFE at its rated candle power 


? 


YOU HAVE NO USE FOR THE FORMER. 
WE MAKE AND SELL THE LATTER. 


SAW YER-MAN ELECTRIC CO. 


910-534 WEST 23d STREET, 


re WORE. 








OFFIcHS un ALL THE PRINGC CIPATL, OrrTrims. 
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Font Wayne Electric Gompany, 


EORT Wwayvynkze, IND 


The most carefully worked out and Complete Spuretting System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical: horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


——OF THE—— 


Staner Induction System y 


OF INCANDESCENT LIGHTING, 


-—AND THE—— 


Oe hp, *“ WOOD” SYSTEM 
ee ~~ OF ARC LIGHTING. 


WOOD DYNAMO. 


IWiain Office and Works, Fort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. CG. ADAMS, Manager. 
‘danhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., | PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 
W. J, BUCKLEY, Manager. G. A. WILBUR, Manager. 633 WOOD STREET. 217 SANSOME STREET. 


BE. ADAMS SUC’S, CITY OF MEXICO. 


THE TUCKER ELECTRICAL CONSTRUCTION COMPANY, 


Agents for the Mather System of Incandescent Lighting. 






































AUTOMATIC A EXTREME 
REGULATION! Vy SIMPLICITY! 

HIGH > ey Economy oF 
EFFICIENCY! [ \ OPERATION! 





FREEDOM FR PARKINC!! 





ESTIMATES FURNISHED ON APPLICATION. CORRESPONDENCE SOLICITED. 


THE TUCKER ELECTRICAL CONSTRUCTION COMPANY, 
14-20 WHITEHALL ST., NEW YORK CITY. 











